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THIS great new work presents— for the first time 
in one volume— a complete coverage of the terms 
of science and engineering. Principles are clearly 
explained— methods of calculation are fully described 
with the formulae and units— chemical structures 
and reactions, physical laws and instruments, engi- 
neering design, construction, and operation are 
merely suggestive of its tremendous scope— which 
extends throughout the entire range of technical 
knowledge up to the most recent advances and in- 
ventions. The great number of photographs, dia- 
grams, and charts have been specially prepared and 
selected to show the salient facts most clearly. In- 
numerable tables and summaries make all this in- 
formation easily available for instant reference. 
This vast fund of information has been prepared 
and organized by a plan that insures its usefulness, 
completeness, and accuracy. Each entry is first ex- 
plained in simple, broad terms that are easy to 
understand, and that serve as an illuminating intro- 
duction to the detailed and more advanced informa- 
tion which follows. 

From Fundamentals to 

Latest Advanced Discoveries — 

Principles, IVethods. Formulas — Clear Charts. Diagrams 

"pOR the student, the hobbyist, the tnanual worker, this great 
volume supplies, for the first time, a single, convenient 
source of reference covering all the sciences. The ample 
cross-references make it easy to follow a complete course 
of study on any chosen subject. By this flexible plan of ar- 
rangement, the professional scientist, who wants specific in- 
formation instantly, eithei in his own field ot any related 
field, can find it in a few seconds in its alphabetical place- 
comprehensively treated in the language he works with— 
language of science. 

The Instant Question-Answerer for Laboratory 
and Shop Workers, Mechanics, 
Home Scientists, Students 

Answers tens of thousands of questions such as : The value of 
radial, rotary gas engines— How the Diesel Engine operates— 
How air conditioning functions— What is the coming tele- 
vision system— How storage batteries work— How to find your 
position at sea— How to do dead reckoning— How your 
nervous system works— How to recognize every star, planet, 
constellation— How optical instruments are constructeo— How 
to work arithmetic, algebra, jjeometry problems— How bridges 
are constructed— How an airplane beacon system works- 
How petroleum is cracked to make gasoline— How rayon is 
made— How to survey a piece of land- and thousands more. 



in One Great Book 

10,000 Separate Subjects 

Twelve Big Volumes in One 



The vast wealth of useful information in the Scientific 
Encyclopedia, if published in the ordinary way, would 
fill more than 12 average-size volumes. Here is just a 
brief outline of some of the subjects covered: 

CHEMISTRY: Chemical elements— symbols, atomic number, atomic 
weight, density, hardness, melting point, etc.— common re- 
actions, occurrence in nature, method of production from ores, 
uses in industry. Compounds— full information, including manu- 
facture and use. Organic compounds ; industrial products. 
Agricultural chemistry, food chemistry. 

PHYSICS: Mechanics, heat, light, sound, electricity, magi.etism. 
X-rays, fully covered; principles and application profusely 
illustrated. 

MATHEMATICS: From fundamentals of arithmetic to algebra, 
geometry, trigonometry, calculus, differential equations, etc. ; 
with special emphasis on their application to science. 

ASTRONOMY: Articles cover the entire subji'ct. Each important 
constellation is shown on a star map so chat it can be easily 
located in the sky. Complete information on planets, use of 
telescope, spectrometer, etc. 

ZOOLOGY: The whole story of life from .he tiniest single-celled 
organisms up to man himself, including vast numbers of common 
insects, mollusks, worms ; birds, fish, reptiles, mammals. 

MEDICINE: Thorough coverage of anatomy, circulatory system, 
nervous system, muscular system, skeletal system, excretory 
systems, etc. Vitamins, hormones. Bacteriology. Diseases- 
symptoms, diagnosis, treatment. Drugs. Latest researches and 
findings. 

MECHANICAL ENGINEERING: Principles of mechanics, machine 
design, engineering parts and instruments. Types and functions 
of bolts, cams, gears, and other fundamentals up to automobiles, 
aeroplanes, locomotives, etc. Steam, gas, gasoline, diesel 
engines. 

CIVIL ENGINEERING: Surveying. Bridges, highways, railways 
— every subject thoroughly explained. 

ELECTRICAL ENGINEERING: Motors, generators, lighting, radio 
and television— every branch fully covered and clearly illus- 
trated. 

The foregoing is only a partial list of the countless special sub- 
jects covered. You will find hundreds of articles on GEOLOGY, 
BOTANY, NAVIGATION, CHEMICAL ENGINEERING, and, 
in fact, any special branch of science in which you want in- 
formation. 

EXAMINE A COPY FREE 

It is difficult in this limited space to give you a com- 
plete adequate idea of the iirimense amount of ma- 
terial contained in the Scientific Encyclopedia. See 
this volume for yourself, without expense or ob-» 
ligation. We will send it to you for free examination. 
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In Each Field of Science 
The high technical standing of the editors is yo 
assurance of the authoritativeness and accuracy 
every statement. Although the responsibility for eac7 
subject was in the hands of a sing4«~noted icntist, 
the authors and publishers have had the cu-upi i .ition 
and advice of a large group of well-known authorities. 
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Anything capable of being molded is 
plastic. So it's a word that applies to your 
future as well as to the materials of the 
plastics industry. There are giant possibili- 
ties in this field. Their realization depends 
upon the planning of trained men. 

Within YOU, too, are great possibilities. 
Their realization depends upon your being 
a trained man. The world-famous Inter- 
national Correspondence Schools offer you 



the opportunity to obtain that training in 
your spare time, at low cost. 

With training, you can mold your place 
in the coming Victory-world to your heart's 
desire. A more responsible job, higher 
pay — whichever you want is attainable if 
you qualify as an expert. 

The time to qualify — in plastics or any 
other industry — is NOW. Mail the coupon 
today and let I. C. S. tell you how! 
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AIRCRAFT MACHINE GUN. This 
French mitrailleuse, mounted behind 
a shield on a plane in World War I, 
was a forerunner of the powerful 
weapons that arm our new warplanes. 
"Flying Gun Carriers," on page 82, 
tells the story of aircraft armament 
from the days when pilots wore pis- 
tols to the duels between cannon- 
bearing fighters over Europe today. 
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You'll Find the Help You Need in 
These Up-to-Date, Authoritative 



THESE BOOKS, on subjects important in war industries 
and in the U. S. Armed Services, will help you qualify 
for a better job, more pay, higher rank. And they will pre- 
pare you for the peace-time opportunities to come. Moke 
your choice, then mail coupon at once! (Order by number.) 

1. SWOOPE'S LESSONS IN PRACTICAL 
ELECTRICITY 

By Erich Hausmann, Prof. Physics, Brooklyn Polytech. Inst. 
More men have learned electricity from this book than any 
other. Clear, plain, practical. Starts from simplest principles 
and takes you through entire subject— A. C. and D.C. instru- 
ments and machinery, lighting, heating, telegraphy, radio. 
707 pages, illustrated. $2.50 

2. INDUSTRIAL ELECTRICITY 

By John M. Naden, Stipert isor EUctrical & Auto Eng., Ford 
Apprentice School; and Bert J. Gelmine, Instructor 
Indus. Elect., Ford Apprentice School 

Used in Apprentice School of Ford Motor Co. Gives all train- 
ing you need in practical electrical work of every kind, instal- 
lation and repair. Starts from fundamentals, builds up thor- 
ough knowledge of every type equipment used today. 607 pages. 
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3. BASIC RADIO 



By J. Barton Hoaq, Professor with rank Commander, 
U.S.C.G.; Head Science Dept., U.S. CO. Acad. 
An entire training in radio circuits. Explains each type tube 
and circuits, with actual applications, clear self-teaching dia- 
grams. Includes present-day radio uses in war and peace— oscil- 
lograph, ultra-high frequencies, superheterodyne circuits and 
alignment, etc. 380 pages, illustrated. $3.25 

4. ULTRA-HIGH-FREQUENCY TECHNIQUES 

Edited by J. G. Brainerd, Prof. Moore School Elect. Eng. 
of U. of Fenn. 

Organized so you can master and apply contents rapidly. Learn 
this Subject— vital in war, destined for great role in peacetime 
industry. Explains principles, experiments, tests, diagrams— in- 
cluding all pertinent facts from other branches radio and elec- 
tricity. 534 pages, illustrated. $4.50 

5. MACHINE SHOP: THEORY AND 
PRACTICE 

By Albert M. Wagener, Instructor, Ford Trade School; and 
Hiorlan R. Arthur, Principal, Ford Apprentice and Eng. School 
Every topic and method in this book has proved its value in 
teaching practical men quickly. Vivid, "self-teaching" draw- 
ings and photographs that show you just how the work is done. 
Complete explanations— of everything from simplest hand tools 
to most complex machines used today. 306 pages, illus. $2.28 
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By Carl L. Svensen, Chairman, Texas State Board of 
Registration for Professional Engineers 
Thorough training in engineering drafting: 31 chapters explain 
fully and simply every branch of the subject. Answers every 
question about dimensioning, shading, developments, drawing 
of threads, bolts, screws, piping, etc., in short, every question 
likely to arise in practical work. 606 pages, illustrated. $3.00 

9. A PILOT'S METEOROLOGY 

By Chas. Greham Halpine, Commander, U. S. Navy CRet.") 
You can gain from this book a comprehensive, working knowl- 
edge of meteorology', without knowing mathematics or physics. 
Trains you to interpret weather reports and maps, and to read 
the "signs of the sky." AH this knowledge is applied directly 
to flying, by a veteran pilot. 220 pages, illustrated. $2.00 

10. AIRCRAFT INSTRUMENTS 

By D. E. Fatten, Aeronautical Engineer 
More than 200 clear-cut photos and diagrams- accompanied by 
the most direct exrlanations— show y<JU how all the latest air- 
plane instruments look and operate. This manual tells you how 
to read these instruments, how to use them in flying. 220 pages, 
illustrated. $2.75 
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By Thomas C. Gillmer, Lieut.. U. S. A'. ; and H. Erich Nietsch. 

Aeronautical Engineer and Instructor in Aeronautics, C.A.A. 
This book gives pilots and students a clear, complete under- 
standing of why and how a plane flits— without using mathe- 
matical formulas or engineering terms. The essential physical 
laws are explained in plain English ; with simple, vivid dia- 
grams. 162 pages, illustrated. $1.75 

12. MAP READING AND AVIGATION 

By Richard M. Field, Assoc. Prof. Geology. Princeton Univ.; 
and ttarlan T. Stetson, Cosmic Terrestrial Research, 
Alass. Inst. Tech. 
All the knowledge needed to determine position in the air, 
over land and sea. Gives maps, models and airplane photo- 
graphs of each area ; you learn to visualize the surface of the 
earth as seen from aloft. Teaches avigation by H. O. 214, tha 
simplest method, widely used in U. S. Services. 129 pages, 
illustrated. $2.50 
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Some Day 
YOU Will Fly I 



'T'HE great air age of the future 
will help every one of us. Then 
you will fly your own Piper Cub to 
your favorite vacation spots and 
take business trips with unbeliev- 
able ease. You may even make 
aviation your vocation. 

Be ready for this bright future 
in the sky. Take aviation subjects 
at night school, study aeronautics 
at home. Then, when peacetime 
comes, see your Piper Dealer and 
learn to fly. He can solo you with 
as little as 8 hours of dual instruc- 
tion in a Piper Cub. 

Send Today for Your 
"HOW TO FLY" Booklet! 

Prepare«l by a 
certificate <l 
fli;;ht instructor. 
Clearly explains 
basic ni<;ht nrin- 
ciplcs. Sen«f 10c ^.V^-: 
for booklet and ':<!:■: 
Pi{>er calalop to 
cover postage- S:f:: 
handlin<;. Piper 
Aircraft Cor|)o- 
ration. Dept. 
PS 9 3, Lock 
Haven, Pcnna. 
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How to Whittle Fishing Plugs. . . .hw 396 
Hints for Boat Owners hw 404 



Putting Laughs in Home Movies. 
Darkroom Scale Made of Scrap. 
Double Jar Useful in Darkroom. 

Closet Shelf for Umbrellas 

Brush Holder from Clothespins. 

Products for Home Owners 

Restoring Old Paintbrushes 

Repairing Mowing Machines.... 
Sealed-Beam Floodlight Unit.... 



HW 424 
HW 428 
HW 429 



HW 389 
. HW 389 
. HW 422 
. HW 436 
. HW 446 
.HW 448 



Nesting Tables in Modern Mode. . hw 400 

Jig Built for Carving Motor hw 410 

Wood Shopping Cart Folds Away, hw 418 
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Every drafting board is a battlefield across 
which move tanks, guns, planes and ships. Every 
new weapon must pass through this design stage 
before it reaches production and moves on to the 
literal fighting fronts. 

Learn now to fight as a trained draftsman and 
help your country while j'ou help yourself. 

Freedom to pick your own battlefield in fight- 
ing for success in life is one of your great heritages 



as an American. And in choosing the drafting 
board, you know that big, well-paid jobs are 
to be won there. Thousands of successful men 
made their start in lust that way. 

Many of today's draftsmen will be among 
tomorrow's leaders. You can learn drafting — at 
low cost — by studying an I. C. S. Course in your 
spare time! Mail this coupon today and you're 
getting into communication with a real future. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

HELPING TO TRAIN AMERICANS FOR VICTORY 



BOX SCRANTON. PENNA. 

Without cost or obligation, please send me booklet and full particulars about 
the course before which I have marked X: 

TECHNICAL AND 

□ Bri'ige l^nsii"**<*riniE 

□ < 'hemintry □ foul MimQC 

□ Civil Kugirieerintt 

□ Concrete Kngineerinj? 

□ C^iitrnctintc :t'i'I BuiMiae 

□ I 'otton M;inufaciurintf 
D I'lesel Kiieinefi 
D Klei'trirul ICnginoerinK 

□ Electrician 
D Klectriful Maintenance 

□ Foundryinaii J IIiMiinir 

□ Heat TreatmenT of Metula 

□ Highway Kngiiieeriug 
Q House lUaimiug 

BUSINESS COURSES 

n rollege Preparatory D First Year Colleee 

□ Cuiiknierci:il D Foremanahip □ French 
C Coinnierrial Illustrating D Good Knglish 
C < "ost AiToiinting □ High School 
C C I*. Accounting □ Managing Men at Work 

HOME ECONOMICS COURSES 
D A'lvance*! Hres^makinfi: D Tri>iue 1 )re^>jiii:ik:ng 

Q FuutU auii Cookery O i'rufecidioual Urcs:^ making and Designing 




O Airplane Drafting 

n Architectural Drafting 

□ Electrical Drafting 
G Mechanical Drafting 
G Ship Drafting 

□ Structural Drafting 
C Blueprint Reading 
C Air Brake 

(Z Air Conditioning 
D Architecture 

□ Auto Engine Tune-up 
C Auto Tei'hnirian 

D Aviation G Aviation Mechanic 
G Boileriiiakiug 

□ Accounting Advertising 

□ Bookkeeping 

□ Buitinp»H Correap(tii'if>fi<'e 

□ BuHiness Munagenieiii 

□ Curioouing C Civil cierWce 



INDUSTRIAL COURSES 

Zj Industrial Mot:tllurgy 

□ I-oeoniotive l-'.ngineer 

C Machinist It! Inspoptor 

O Management of Inveutiona 

C Marino lOuginc^i 

G Mechanical Kagineering 

C Mine Foreman 

O Navigation [H Patternmaking 

O Plastics □ Pluuihing 

□ Public Works Kngineering 
G Pulp and Paper Making 
D Radio. General 

O Radio Operating 
G Radio Servicing 



O R* R- Section Foreman 
O R. R. Sigualnmn □ Refrigeration 
Q Sanitary Kngineering 

□ Sheet Metal Work 
Q Sliiptitf iiig □ Shop Practice 
G Steam Klcctric G Steam £uginea 
Q Steam Fitting 

□ Structural Engineering 
G Surveying and Mapping 

□ Telegraphy Q Telephony 

□ Textile Denigning 
Q ToolinaLIng Q Tool Design 
O Welding, Gaa and Rlectric 
O \Voolen Manufacturing 

O Railway Poetal Clerk 
Q Salettmanship 

□ Secretarial ~ Spanish 
G Showcanl and Sign L«tterinc 
G Traffic Management 



Q Tea Room and Cafeteria 
Management, Catering 



City..., 



.^'je Address.. 



State Present PositiorL 

Canadi'in rf.sideuts snid coupon tn luttrnaiiontil Correspondence Schools Canadian, Limited, Montreal, Canada 
Uritisk rrniftrtittt send cwtiuni to I. C. 8.» 71 Kingsway, London, \V.C. 2, England 
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f / President 

National Radio 
Institute 

Established 28 years 




Communication 
Oiatlon Operator 

"Am with the 
Civil Aeronautics 
Administration as 
Aircraft communi- 
cator at theShreve- 
port Airways Com- 
munication sta- 
tion. Have a life- 
time position, with pension 
after retirement."— JESSE N. 
ROBERTS 

$200 a Month In 
own Business 

\ "For several years 
' I have been in 
business for myself 
malcing around 

k $200 a month. Busi- 
ness has steadily 
increased. I have 
N.R.I, to thank 
for my start in this field." — 
ABLIE J. FROEHNER 

\ SIO per Week 
In Spare Time 

"I am doing spare 
time Radio Work. 
Am averaging 
around $500 a year. 
Thosoextra dollars 
mean so much — 
the diflerence be- 
tween just barely 
getting by and living comfort- 
ably."— JOHN WASHKO 



Jump Your 
Pay! 

Vital Jobs Go To 
Men I Train 



Chief Operator 
Broadcasting 
Station 

"Before I complet- 
ed your lessons, I 
obtained my Ra- 
dio Broadcast Op- 
erator's license and 
immediately joined 
Station WMPC 
where I am now 
Chief Operator." — HOLLIS F. 
HAYES 




Lieutenant In 
Signal Corps 

"I cannot divulge 
any information as 
to my type of work, 
but I can say that 
< N.R.I, training is 

A. m. certainly coming 
%b in mighty handy 
these d&ys * 
LIEUTENANT RICHARD W. 
ANDERSON. 





Radio Service 
Manager 
of 4 Stores 

"I was working in a 
garage when I en- 
rolled with N.R.I. 
I am now Radio 
Service Manager 
for M — Furniture 

their 4 stores." — 

RYAN 



EXTRA PAY IN 
ARMY, NAVY, TOO 

Men likely to go Into military 
service, soldiers, sailors, ma- 
rines, should mall the Coupon 
now! Learning Radio helps Service men get extra 
rank, extra prestige, more Interesting duties, much 
higher pay. Also prepares for good Radio jobs after 
service ends. Over 1,700 Service men now enrolled. 





LESSON 

See For Yourself How 

BE A RADIO 

Mail the Coupon for a FREE Lesson from 
my Radio Course. It shows you how practical 
and easy to understand my lessons are — and 
why N. R. I. training offers a quick way to more 
pay. And with this free Lesson I'll send my 
64-page, illustrated book, "Win Rich Rewards 
in Radio." It describes many fascinating types 
of Radio jobs; tells how you can train for them 
at home in spare time! 

Jobs Like These Go fo Many Men I Train 

There's a big shortage of capable Radio 
Technicians and Operators. Fixing Radios pays 
better now than for years. With new Radios 




out of production, fixing old sets, which were 
formerly traded in, adds greatly to the normal 
number of servicing jobs. 

Broadcasting Stations, Aviation and Police 
Radio, Ship Radio and other communications 
branches are scrambling for Operators and 
Technicians to replace men who are leaving. 
You may never see a time again when it will be 
so easy to get started in this fascinating field. 
The Government, too, needs hundreds of compe- 
tent civilian and enlisted Radio men and women. 
Radio factories now working on Government or- 
ders for war equipment, employ trained men. 
And think of the NEW jobs Television, Fre- 
quency Modulation, Electronics and other Radio 
developments will open after the war! This is 
the sort of opportunity you shouldn't pass up. 

Many Beginners Soon Make $5, $10 
a Week Extra In Spare Time 

There's probably an opportunity right in your 
neighborhood to make money in spare time fixing 



(zefSamp/e Lesson afjc^ 
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IN RADIO 

I Train You at Home to ^ 



TECHHICIAN 

Hadios. I'll give you the training that has start- 
ed hundreds of N.R.I, students making $5, $10 a 
week extra within a few months after enrolling. 
The N.R.I. Course isn't something just prepared 
to take advantage of the present market for 
technical books and courses. It has been tried, 
tested, developed, perfected during the 28 years 
we have been teaching Radio. 

A Great School Helps You Toward 
the Rich Rewards in Radio 

Throughout your training, the staff and re- 
sources of the world's largest private home 
study institution devoted entirely to training 
men for Radio will be squarely behind you. 
N.R.I. has stuck to the one job of teaching Radio 
for 28 years. Our combined efforts i^ve made the 
Course so interesting, with hundreds of pictures, 
charts, and diagrams, and with special teaching 
methods designed especially for home study — 
that we believe you will be "old friends" with 
Radio almost before you know it. 





Broadcasting Stations 
ploy N.R.I, trained Radio 
Technicians as operators, 
installation, maintenance 
men and in other capaci- 
ties and pay well. 



Find Out What N.R.I. Can Do for You 

MAIL. THE COUPON NOW for my FREE Les- 
son and 64-page book. You'll see how N.R.I, 
trains you at home; read letters from men I J 
trained; learn about many fascinating jobs ■ 
Radio offers. No obligation — no salesman will I 
call. Just MAIL THE COUPON AT ONCE, in | 
an envelope or paste on a penny postal: ■ 
SMITH, President, Dept. 3JP3, National Radio | 



Here Are Just a Few of The 
Subjects This Lesson Covers 
31 PHOTOS, CHARTS, DRAWINGS 

How superheterodyne receivers work 
How to remove lubes, tube shields 
Three reasons why radio tubes fail 
Electrodynamic loudspeaker: 
How it works 
Replacing damaged cone 
Recentering voice coil 
Remedies for open field coil 
Output transformer construction, repair 
Gang tuning condenser: 
Construction of rotor, stator 
How capacity varies 
Restringing dial cord 
Straightening bent rotor plates 
1. F. transformers — What they do, repair hints 
How to locate defective soldered Joints 
Inside story of carbon resistors 
Paper, electrolytic, mica, trimmer condensers 
How condensers become shorted, leaky 
Antenna, oscillator coil facts 
Power transformer: construction, possible 
troubles 
Installing Power cord 

Troubles of combination volume control, 
on-off switch 

Tone controls 
Dial lamp connections 
Receiver servicing technique: 
Checking performance 
Testing Tubes 
Circuit disturbance test 
Isolating defective 

itaoe 
Locating defective 
part 



Jitiintrii- 



J. E. 

Institute, Washington— 9, D .C. 



TRAINING MEN FOR VITAL RADIO JOBS name age 



64 pa^e Book FR££ 



MAU COUPON NO 



J. E. SMITH, President, Dept. 3JP3 
National Radio Institute, 
Washington — 9, D. C. 

Mail me FREE without obligation, 
your Sample Lesson and 64-pagc 
book. "Win Rich Rewards in Ra- 
dio." (No salesman will call. Write 
plainly.) 




ADDRESS 



I 

L 



CITY STATE. 



4FR 



SEPTEMBER, 10 
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THIS WISDOM MUST DIE/ " 




'Ttutk5 'That -f/aue ^een 
'^Qnied Sttu^^lin^ -f/umaniitf 

FOR every word that has left the lips of bishops or states- 
men to enlighten man, a thousand have been withheld. 
For every book publicly exposed to the inquiring mind, one 
hundred more have been suppressed — damned to oblivion. Each 
year of progress has been wilfully delayed centuries. Wisdom 
has had to filter through biased, secret sessions or ecclesiastical 
council meetings, where high dignitaries of state and church 
alone proclaimed what man should know. 

Are you prepared to demand the hidden facts of life? Will 
you continue to believe that you are not capable of weighing 
the worth of knowledge that concerns your personal freedom 
and happiness? Realize that much that can make your life 
more understandable and livable has been left unexplained or 
intentionally destroyed. At first by word of mouth only, and 
now by private discourses, are revealed those truths which 
secret brotherhoods preserved in ancient temples and hidden 
sanctuaries, from those who sought to selfishly deprive hu- 
manity of them. 

THIS free BOOK OF EXPLANATION 

Let the Rosicrucians, one of these ancient brotherhoods of 
learning, tell you about these amazing truths, and explain 
how you, too, like thousands of others, may now use them 
to enjoy the fullness of life. The Rosicrucians, (not a re- 
ligious organization) invite you to use the coupon opposite 
and receive the FREE copy of the fascinating. Sealed Book, 
with its startling tale of self help, 

me ROSICRUCIANS (AMORC) 

SAN JOSE. CALIFORNIA, U.S.A. 




Scribe X. F. A. 

THE ROSICRUCIANS (AMORC) 
Rosicrucian Park, San Jose, California, U.S.A. 

Please send me your FREE Sealed Book. I 
am sincerely interested in learning how I may 
receive these long-concealed facts of life. 



Name 

Address.. 
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BILL^YOU SURE HAVE A SWELL 
BUILD! 010 YOU TRAIN FOR A 
LONO TIME ? 





ABSOLUTELY NOT ! THE ATLAS 

DYNAMIC TENSION system 

MAKES MUSCLES CROW FAST! 



Here% the Kind of 
MEN I Build ! 





V 



An actual untoiirhcd 
pliotii of Cliarlos 
Alias, holiicr of the 
lillc "The World's 
Most Perfectly De- 
veloped Man." 





Will You Let Me PROVE 
I Con Moke YOU o New Mon? 



I DON'T Ciue how old or young you are, or how 
ashamed of your present physical condition you 
may be. If you can simply raise your arm and flex it 
I can add SOLID MUSCLE to your biceps — yes, on 
each arm — m double-quick time! Only 15 minutes a 
day — right in your own home — is all the time I 
asK of you ! And there's no cost if I fail. 

I can broaden your shoulders, strengthen your back, develop 
your whole muscular system INSIDE and OUTSIDE! I can 
add inches to vour chest, give you a vise-like grip, make those 
legs of yours lithe and powerful. I can shoot new strength 
into your old backbone, exercise those inner organs, help vou 
cram your body so full of pep, vigor and red-blooded vitality 
that you won't feel there s even "standmg room" left for 
weakness and that lazy feeling! Before I get through with you 
I'll have your whole frame "measured" to i nice, new, 
beautiful suit of muscle ! 

Wliat's IMy Secret? 

"Dyniimic Tension !" That's the ticket ! The identical natural 
method that I myself developed to change my body from the 
scrawny, skinny-chested weakling I was at 17 to my present 
super-man physique ! Thousands of other fellows are becoming 
marvelous physical specimens — my way. I give you no gadgets or 
contraptions to fool with. When you have learned to develop 
your strength through "Dynamic Tension" you can laugh at 
artificial muscle-makers. You simply utilize the DORMANT 
muscle-power in your own God-given body — watch it increase 
and multiply double-quick into real, solid LIVE MUSCLE. 



Only 15 IMinutes a Day 

My niethoJ — -"Dynamic Tension" — will turn the trick for you. No 
theory — every exercise Is practical. Ami, man. «« eaxy! Spend only 
15 minutes a day in your own lioine. V'vom the very start you'll bo 
using my metliod of "Dynamic Trnsiun" almost unconsciously every 
minute of the day— walking, bending over. eir.--to Bl ILD MUSCLE 
and VITALITY. 

"Everlasting Health 
and Strength" 

In It I talk to vou In straislit-froin-tlie-slioulder 
language. Packed with inspiiutiuiml plciuies of 
myself and pupils — fellows who bcciime XEW 
MEN In strengtii. my way. Let mc siiow you wliat 
1 nelped THEM do. See what I ran do for YOVI 
For a real thrill, send for tills Ijook toilny. AT 
ONCE. CHARLES ATLAS, Dept. 1!>. 115 East 
23rd Street, New York 10, N. Y. 



FREE BOOK 




CHARLES ATLAS, Dept. 19, 

115 East 23rd Street, New York lO, N. Y. 

I want the proof that your system of "Dynamic Tension" will 
help make a New Man of me — give me a healthy, husky body and 
big muscular development. Send nie your free Ixiok, "Everlasting 
Health and StreuKth." 



Name.. 



(Please print or write plainly, i 



Address.. 



City State 

□ Check here If under 16, for Booklet A. 
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There's one guy back in Florida who would get just as 
big a bang out of this as I do — my first instructor. 
And in a way, he got the Zero, not me. I wouldn't 
hove been up there in the sun when they came over 
this morning if he hadn't had the confidence and 
patience during those first hours. Sometimes I think 
4he primary instructors are the guys that are really 
winning the War. 



SPECIALIST TRAINING COURSES 
FOR WOMEN 
(Age 18-40) 

Radio code, radio maintenance, instrument 
technician, aircraft drafting and design. 
Link trainer instructors. 



Sand for our frc* beautifully illustrated 24 page 
booklet giving details of our aviation specialist 
courses. Address Dept. 9. 

Buy More War Bonds 




Embry ^^^iddle 




Coming Next Month 



SPIES are at work in our midst, trying to help 
our enemies with reports on our arms produc- 
tion, convoys, and troop movements. Against 
them are pitted the best brains of the FBI. 
Arthur Grahame brings you the thrilling story 
of this deadly battle of wits, in which modern 
scientific methods are mingled with the time- 
honored tricks of the secret agent. 

GOING UP! Ceilings for aircraft operation 
have been pushed upward by the war. Now, 
aviation men are looking ahead toward com- 
merical flying at the 50,000-foot level when 
peace comes. William S. Friedman discusses 
the problems of high-altitude flying and tells 
how experimenters are blazing the trail for the 
sky liners that will navigate the stratosphere 
tomorrow. 

INSECTS offer fascinating subjects for your 
camera. All about you in summer are fantastic 
faces and figures, waiting to be recorded on 
film. Your guide to this inviting field of pho- 
tography is Edwin Way Teale, whose insect 
pictures in newspapers, magazines, and books 
have won him top rank in his field. He tells 
you how to do it with ordinary equipment, and 
illustrates his advice with his own inimitable 
work. 

DON'T SNEER AT THE FILE. This humble 
tool, sometimes treated as the stepchild of the 
machine shop, is playing a big part in war pro- 
duction. You will find a lot of things you 
didn't know about files — how they are made, 
what kinds there are, and how to take care of 
them — in an article by Jean Ackermann. Since 
there are over 3,000 specialized types of files in 
use, the subject is no small one. 

PLANET OF MYSTERY. Mars, Earth's 
closest kinsman in the solar system, has always 
fascinated men. Because its climatic conditions 
approach those of our own planet, we suspect 
that it may be peopled by creatures like our- 
selves; strange markings on its face suggest ca- 
nals or other artificial works. What are the latest 
views of science on this perennially attractive 
theme.' A distinguished astronomer brings you 
up to date on the mystery of Mars. 

IT WILL SOON BE TIME to lay up your 
boat for the winter. And right there is a place 
where the proverbial stitch in time saves 
plenty. Let J. A. Emmett show you how to 
make the small repairs and take the precau- 
tions that will lengthen the life of your boat 
and save you expensive jobs later on. 



Co*iVtacSyi/i to 
UNITED STATES ARMY AIR FORCES 
CIVIL AERONAUTICS ADMINISTRATION 
ROYAL AIR FORCE 
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MEN! fp-l -P f)2 
o^"^ Jj J J 



GET THE TRAINING YOU NEED 



*J J J |6oRuPTo50 
12 WEEKS AT COYNE 




1 





'^y y<m for 7. „?' V-f'V"'-. (., „„.'i 



time Work 1^",''^''^ y^'" e't r^Vn'"' 
It if»T:.t SCHOOLING r 



Do VITAL WAR WORLwithoViaORf FUIURE! 




I'LL FINANCE YOUR TRAINING! 

Don't wait to be assigned to some dull, low- pay, 
no-future job! Get your training at Coyne 
NOW — and be ready soon to take your pick 
of many well-paid electrical positions. 

Learn to do more vital work for America's 
war program. In 12 short, busy weeks in the 
Coyne Shops you can get the "know-how" 
you need for a real opportunity now — and at 
the same time you'll be in a field with a 
peace-time future. 

Learn-by-Doing on Real Equipment 

Coyno has a vast amount of floor space in shops where you learn on 
motors, swilcliboards, electronic devices, air conditioning and refriger- 
ation apparatus, auto and aircraft engines. You also learn house wiring, 
motor wiring, armature winding, etc., etc. 

You don t need previous experience or advanced education. 
You train by actual worlc. In 90 days at Covne you can master 
this training and be ready for a good jotj — a COYNIi-TR^MNED 
ELECTRICIAN ! 

START NOW— PAY LATER! 

Lots of fellows who come to Coyne have very little cash. So don't 
delay for that reason. I'll finance your training. I'll help you get 
part-time work to help pay living cxix-nscs while in school. You can 
pay tuition in easy monthly pa% menls A1*"TER YOU GRADUATE. 

JOB SERVICE FOR LIFE 

.\s soon as you're trained, my Graduate Employment Service will 
assist you in getting located. 1 his service is FREE to graduates. We 
have placed men in fine jobs all over America. You'll find this service 
a big help now and throughout your lifetime. 

GET MY BIG FREE BOOK! 

See what Coyne offers. My big book of pictures, facts 
and PROOF is yours on reciuest. Clip and mail coupon 
at once. Leant how quickly and easily you can become 
a COYNE-TRAINED ELECTRICIAN. Your oppor- 
tunity is waiting. Send for my big book TODAY. 

H. C. LEWIS 
Prasidant 



EXTRA COURSE IN 

RADIO 

AND 

ELECTRONICS 

INCLUDED! 

Electricity Is the foundation of all Radio, Tele- 
vision and Electronics.When you combine your 
Coyne electrical training with my new special 
Radio and Electronics course, you have the 
basis for a great future in this 
sensational, fast -growing field. 





2W 44 YEARS OF SUCCESS — AMERICA'S 
3 PIONEER "LEARN-BY-DOiNG" SCHOOL 




» H. C. LEWIS, President 

I COVNE ELKCH RICAL SC;H00L 

I 500 S. Paulina Street, Dept. <;hlcae". HI. 

I Sc:nil uio your Free Book. Tell me about \ our .^i>tt Radi 

I Electronics Training at no extra cost, and I'ay-Tuitioa-iiic 

I Graduation offer. 



COYNE ELECTRICAL SC 

50O So. Paulina St. D«pt. 63-73 Chicago. III. 



SEND COUPON NOW -for Mm Biq Free Booki 



NAMfi. 



ADI )K F.SS. 



CJ IN 



. ..ST ATI-:. 
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Here's the Wright Dope on 
Early Airplane Engines 

In a recent issue you make the statement 
that the engine made by the Wright brothers 
was the first engine powerful enough and 
light enough to permit sustained flight. I 

would therefore like 



DA VINCI DESICNEP 
A FIVINC MACHINE TOO, 
A FEVY HUNDRED VFARS 
ACO, 6UT!! 




to call your attention 
to the fact that when 
the Wrights designed 
and built their en- 
gine, there already 
existed a better en- 
gine, designed and 
built in 1901 by 
Charles M. Manley, 
who at the time was 
also working on the 
problem of flight. Let 
me hasten to explain 
that I have no in- 
tention of belittling 
the work of the Wright brothers. Despite that 
they were not engine designers, they were 
successful in building their engine even after 
automotive engineers had told them that 
such an engine was impossible. 

Manley's engine was a five-cylinder, water- 
cooled, radial type of five-inch bore, with a 
5%-inch stroke, and 539.96-cubic-inch dis- 
placement. It developed 52.4 hp. at 950 r.p.m., 
and its total weight, including radiator, gaso- 
line tanks, and water, was 192 pounds — or 
3.66 pounds per horsepower. 

The Wrights' engine, built in 1903, was a 
four-cylinder in-line type of four-inch bore 
and stroke. It developed 12 hp. at 1020 r.p.m., 
and, complete with radiator, tanks, water, 
and fuel, it weighed 200 pounds — or 16.66 

pounds per horsepower. For the first few 

moments of its life it developed 16 horse- 
power, but when finally installed in the plane, 
it gave only 12.~C. E. St. J., Honolulu, T. H. 



Two Good Puffs for the 
Chest-Inflation Dept. 

In today's paper there is a news item that 
our Army Air Forces have accepted a new 
type of portable radio which sends sustained 
distress signals. The aerial is held aloft by 
a kite. In the April issue of your magazine, 
which I receivea a couple of months ago, this 
same radio is described in full on pages 
94-95. A few weeks ago, the newspapers 
published the "startling" news that one of 
Great Britain's secret weapons consists of 
a shell which, after it has been fired, floats 
down on a parachute, entangling enemy 
planes in its dangling wires and forcing them 
down. On page 111 of your May, 1940, issue, 
this "new" weapon is described in full. These 
are but two of many instances in which I 
find that P.S.M. has "scooped" the news- 
papers. Keep up the good work. — D. M., 
Brooklyn, N. Y. 

How To Give a Sucker 
a Break 

In one of your recent articles there arose 
the question of how to pour water into an 
aquarium without disturbing the contents. 
A good way is to lower the bottom of a net 
slightly below the surface of the water and 
then pour the fresh water into the net. I 
find this is a lot easier on the poor fish. — 
D. B., Webster Groves, Mo. 



He Puts a Ceiling 
on Ciphers 



In connection with your recently published 
article, "Pellets of Power." there appears the 
statement — "that the number of vagrant 
electrons in a cubic inch of copper wire is 

15 X 10='— ten followed 



AW. THAT '5 ONLY . 

ONE LESS I 



by 23 ciphers." This 
is incorrect. Ten to the 
23rd power is 10 fol- 
lowed by 22 ciphers, or 
one followed by 23 
ciphers. — D. R., Lans- 
ing, Mich. 



You're quite right, 
D. R. Thanh you for 
calling it to our at- 
tention, and for giving 
MS an opportunity to 
make this belated ac~ 

knowledgment for the 

benefit of those readers who might have 
found themselves burdened down with one 
too many ciphers. — Ed. 
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A New Industry Comes Out of the Woods 



Plywood, the structural material of the future, takes 
to the skies todav. Planes of many types are now 
being made of pfywood, superior in certain char- 
acteristics even to fine steel or aluminum. 

With war-time expansion of plane production, 
Fairchild foresaw shortages in the light metals. 
Research and engineering development of plywood 
at Fairchild were given a great stimulus. New data 
and new techniques were developed, made possible 
by recently perfected adhesives. Plywood crafts- 
manship jumped ahead many years in a few short 
months. 

By a patented Fairchild process, known as 
DURAMOLD, layer-on-layer of wood, laid cross- 
grain and permanently joined with special resins 
under heat and pressure, may now be molded into 
single and multi-curved structural surfaces of con- 
sistently high quality. 

DURAMOLD possesses some distinct advantages 
over metal aircraft surfaces. It is more fire-re- 
sistant. It makes lighter, stronger planes; the rigid 



DURAMOLD shell is its own support, eliminating 
the need for a great clutter of internal stiffeners, 
bulkheads, and other reinforcing members neces- 
sary in thin metal construction. It does not wrinkle 
nor buckle in the airstream, as does a metal surface. 
There are no non-flush rivets, as no rivets are re- 
quired. Thus, it is smoother in the air . . . horsepower 
is not handicapped by increased "drag." The plane 
can fly faster, is more maneuverable and has greater 
lift and range in the field of high-speed performance. 

Production of DURAMOLD structures in spars, 
flat pieces, and complex curved surfaces is now 
concentrated within the aviation industry. Its pur- 
poses are 100% the purposes of war. But, wnen 
victory is won, the techniques, facilities and crafts- 
manship of a new industry can and will be applied 
to a multitude of peace-time products. 

DURAMOLD, another example of those Fairchild 
achievements which put the "touch of tomorrow 
in the planes of today," is available to all "priority" 
manufacturers. Write for free illustrated booklet. 



BUY U. S. WAR BONDS AND STAMPS 



IRCHILD 



ENGINE AND AIRPLANE CORPORATION 



Ranger Aircraft Engines Division 
Farmingdale, L. I. 

SEPTEMBER, 1943 



30 ROCKEFELLER PLAZA, NEW YORK 

Fairchild Aircraft Division 
Hagerstown, Md. . . . Burlington, N. C 

Please mention Popular Science Monthly when writing to advertisers. 



Duramold Division 
New York. N. Y. 
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Copyrighted materi 




DICTIONARY 

of names 




•k 29 informativ* pages 
it Over 900 given name* 
•k Both men's and women's 
•k 36 color illustrations 



Look up the origin and meaning of your 
own name and the names of your friends. We 
want you to have a free copy of this fasci- 
nating dictionary so you'll remember what 
our name means: 

"Ethyl is a trade mark name. It stands 
for an antiknock fluid made only by the 
Ethyl Corporation. Ethyl fluid is put into gas- 
oline by oil companies to prevent knocking." 



SEND TODAY FOR YOUR 

FREE COPY 




•M.WS won. 



"WHAT'S IN A NAME?" 

Dept. H-11. Box 18. Madison Sq. P. O.. N. T. C. 
Pleaae send me s free copy of "Whst'i In a Name?" 



Name. 



iint) 



Addrew 

City ftStote. 



I 




fCnow the Technical Art of Tomorrow 

Machine parts and consumer products in 
increasing and endless variety are being 
made of plastics. Get the liey facts — on 
materials, methods, and applications — 
you need, to "engineer" successfully in 
FOR INDUSTRIAL USE plastics. Use this concise, authoritative 
_ , . „ guidebook of working essentials — line 

By jonn sawo tomorrow's opportunities for men 

229pp., illustrated,only82. 50 uho know plastics. 

Packed with clear explanations and data on plastic materials, proper- 
ties, working factors — molding methods — pointers on good mold design 
— causes and remedies of faults In molded parts — how to machine and 
finish plastic parts— kinds of plastics, advantages for different uses— 
etc.— practical treatment of essentials of plastic design and production. 

10 DAYS' FREE TRIAL. Read and examine book 
before purchase. Write name, address, and business 
reference in margin of this ad, and receive book on 
approval — pay for or return it in 10 days. For this 
offer, write Frank B. Dickman, McGraw-Hill Book 
Co.. 330 W. 42nd St., New York 18, N. T. 



for 
DESIGNERS 
INVENTORS 
DRAFTSMEN 




MOT WHEN I TOOK 
S/^T(/RDAy NICHT 
BATH5 ) 




He'// Drive His Bathtub 
Water Crazy 

To P. W. M. whose letter appeared in the 
July issue, and who states that the water 
that leaves the bathtub on Saturday night 
usually has a tendency to whirl counter- 
clockwise, I say BA- 
LONEY! Many's the 
time I've reversed the 
direction of the whirl 
— ^whether it was clock- 
wise or counterclock- 
wise — merely by spin- 
ning my hand in it the 
opposite way. In fact, 
I changed the direc- 
tion of one whirl so 
often, and got the 
water so dizzy, that 
it tried to escape by 
climbing up over the 
edge of the bathtub. 

I also want to say that the reason a dog 
makes several turns before lying down is 
that, having spent the day going around 
in circles chasing cats, birds, and postmen, 
he naturally wants to unwind before he goes 
to bed. So he takes a few turns in the op- 
posite direction.— M. L. H., Levering, Mich. 

Anyone Got a Better 
Recipe for Pi? 

Here is something that has been puzzling 
me for quite a while — and I'm wondering if 
you know the answer. When, where, and 
how was Pi (3.1416159) first brought into use, 
and to how many places may it be carried 
out? I believe that a lot of readers would be 
glad to know the answers to these questions. 
— J. M., St. Louis, Mo. 

Accorditig to our best information. Pi 
f3JJtl59265S59) has been carried out to 707 
decimal places by a W. Shanks, whose work 
recently appeared in a French scientific 
journal. It can, however, be carried out in- 
indefinitely. In the computing of Pi, two 
polygonal figures have been used; one iji- 
scribing a circle, the other circumscribing it 
— the mean length of the two then being 
taken as the perimeter of the circle. The first 
use of Pi probably dates back to the days 
when Archimedes took to runnitig naked 
through the streets of Syracuse shouting 
"Eureka" over his 7iow famous law of dis- 
placement. — Ed. 
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" Gran* mate — thar^s someone a-knockin^ at the door!'* 



PLUG-CHEIC' WAKES UP SPARK-WEARY ENGINES 



Today, opportunity is knocking at the garage 
doors of America's car owners. Here's the 
good news! If your car is "spark-weary" 
Auto-Lite Spark Plug dealers can help you 
make your gas coupons go further with 
"Plug-Chek" inspection service. 

Actual tests by the American Automobile 
Association show "Plug-Chek" can increase 
gas mileage as much as 12%. 

Get more essential miles of transportation. 
Ask your nearest Auto-Lite Spark Plug Dealer 
for "Plug-Chek" Inspection Service today. 

THE ELECTRIC AUTO-LITE COMPANY 

Toledo, Ohio • Merchanditing DiVition • Sarnia, Ontario 



SEPTEMBER, 19.',3 
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/T/l ELECTRICAL 
WAYS TO \ 

MdkeMonei/. 





$150 

JLoNLY 



LaJAY MANUFACTURING COMPANY. 
23 LaJay Building, Minneapolis 8, Minn. 

Gentlemen: I'Uasr send me (Postpaid) your big 1943 LeJay 
Manual, for Hliirli 1 enclose a DOLLAR BILL and Fifty Cents: 

□Clieek □ Money Order 003811 or Stamps □ COD Plus PostaBe 



NAME- 



ADDRESS 

CITY STATE.. 



Build These Newly Designed 
Electrical Items for Pleasure 
or Profit 

No Experience or Special 
Tools Necessary 
LEJAY MANUAL Newly 
Enlarged and Revised 

No otiier book of its 
type on tlie market. 
Never before has so 
tmicli infor- 
mation been 
ianimed be- 
tween two 
oover.s as in 
tlie 1943 Le- 
lay Manual 
— ifor only 
ONE DOL- 
LAR BILL 
and Fifty 
Cents. 

Over 100 
Electrical 
"Build Your 
Own" Items 
Under One Cover 

;OII Amp. Btmntir W(Mtr( Bitlrit Ft 
t irie Trmltrmei Wilicrt Bcclric Irib 

Wtrkibi* S»tl WiMtr Beclric Settler 

Gunsmith's C>rt*n Welter ■tncli Criaitrf 

S. 12. 37. 1 10- Veil Mitirs Beclric Sicrde Pviker 
Electric Oulkeir* Meter Insect Eteclreeelers 
Wm^-irwte Li|lil Pleei Amitlere Rewiiidini. cie. 

Welding fits you for a defense 
job, and the LeJay Manual is 
chock full of other money-mak- 
ing projects for the home work- 
shop. Shows how to build and 
install electrical equipment for 
fnrms, camps, cottages, garages, 
homes and workshops. Also how 
m to provide your own light 

I and power where no electric 

I service is available. Most 

■ yU of these items can be made 
m X ■ from old generators avail- 
■ able at car wreckers and 




He Finds the Coffee Good, 
and Our Timeliness Amazing 

I WANT to say that I heartily agree with 
the coffee-making method described by C 
J., of Elgin, 111. I have never drunk any cof- 
fee that tastes as well as that made by the 
old-fashioned pot-boiling method. You use 
less coffee and still get the full flavor. I also 
want to say that I am amazed by the timeli- 
ness with which you print precisely the in- 
formation that I happen to be looking for 
at the moment. Whenever I run into a prob- 
lem, I simply pick up P. S. M. and there is 
the answer — handed up to me on a silver 
platter. — C. G., San Francisco, Calif. 

In Washington, Even fhe 
Weafher Is Uncerfain 

It occurs to me that a company that could 
make some new kind of an overcoat that 
would be waterproof, warm, and yet not too 
heavy, and that could be worn in the busses 
and street cars of Washington, D. C, without 
having it torn off your back, would stand 
to make a lot of money. When I leave the 
house in the morning, the day might be a 
rainy one. On my way to work, the sun will 
come out strongly, and the day will sud- 
denly become very warm. When I leave my 
work at night the weather is likely to have 
become cold and windy. And then to top 
it all, I get a thorough pushing around rid- 
ing home in the bus. I have lived all my life 
in Washington, but I still haven't found a 
coat that answers all these problems. Do 
you think that some of your readers in other 
cities might be able to give me the solution? 
— W. P. C, Washington, D. C. 

Wanted: An Attractive Girl 
to Be Fictional Character 

A TERRIBLE thought has just occurred to me, 
and I'm rushing to let you know about it 
so that you can take the proper precautions. 
The Gus and Joe stories in your automobile 
department are a favorite feature of mine. 
So will you please have Gus get a lady 
mechanic so that she won't be drafted. I'd 
hate to have anything really go wrong with 
those stories. — W. R. K., Elmwood Park, 111. 
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AUDELS AIRCRAFT WORKER $1 

Answers Your Questions on 1— Aircraft Materials, Terms, Parts. 
2— Blueprints, Working Drawings. 3— Mathematics, How to Fig- 
ure. 4 — Layout & Bending. 5 — Tools & Machines. 6 — Riveting, 
Spot Welding & Hints. 7 — Fabrication. Angles, etc. 8— Assem- 
bly, Fuselage, Wing & Final — How to Use Tools. 9 — Tables & 
Data, Symbols, Army & Navy Specifications, etc. 240 Pages lUus. 

AUDELS SHEETMETAL 

PATTERN LAYOUTS $4 

Developed by Experts for Sheet Metal Workers. Layout Men & 
Mechanics. A Practical Bncyclopedia in 10 Sections, size 7 x 10 
X 2 — 1125 Pages — 3r>0 Layouts — 1600 Illustrations. 1001 Key 
Facts. Fully Indexed for ready reference In answering your layout 
problems. Covers all phases of sheet metal work including Pattern 
Cutting. Pattern Development & Shop Procedure. 

AUDELS SHEETMETAL WORKERS 
HANDY BOOK. $1 

Practical Inside Information. Fundamentals of Sheet Metal Work. 
38S pak'i's. Illustrated. 11 sections. Clearly written. Essential & 
Iniportaiit facts, figures, pointers In everyday language. Ref. Index. 

AUDELS WELDERS GUIDE $1 

A concise, practical text on operation & maintenance of all welding 
machines for all mechanics. Over 400 pages. Illustrated. Covers all 
methods of electric and acetylene welding including airplane work. 

AUDELS ANSWERS ON 

BLUE PRINT READING $2 

For Mechanics & Builders. Covers all types of blue print reading 
Including ship & airplane. 376 pages, fully illustrated. 

AUDELS NEW MACHINIST & 

TOOLMAKERS HANDY BOOK. . . $4 

Covers modern machine shop practice In all Its branches. 5 prac- 
tical books In I. New from cover to cover. Tells how to set up & 
operate lathes, screw and milling machines, shapers, drill presses 
and all other machine tools. 1600 pages, fully Illustrated. 5 x 6H 
X 2. Indexed. 5 seotlons. 1 — Modern Machine Shop Practice. 2— 
Blue Print Reading & How to Draw. 3 — Calculations & Mathe- 
matics for Machinists. 4 — Shop Physics. 5 — How to Use the 
Slide Rule. 60 chapters. Easy to read and understand. A shop 
companion that answers your questions. 

AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS $2 

Mathematics for home study or reference. 700 pages, 550 lUus. 
Practical mathematics from beginning. How to figure correctly. 
Easy, correct methods covering a complete review. III. & Indexed. 

AUDELS AUTOMOBILE GUIDE . . . $4 

A practical quick ready reference book for auto mechanics, service 
men, operators & owners. Explains theory, construction & servic- 
ing of modern motors cars, trucks, buses & auto type Diesel en- 
gines. 1540 pages, fully illustrated. 55 chapters. Indexed. A 
standard book for mechanics. Kew fluid drive covered. 

AUDELS DIESEL ENGINE MANUAL. $2 

A practical, concise treatise with questions and answers on the 
theory, operation and maintenance of modern diesel engines in- 
cluding General Motors 2 cycle Diesel. 384 pages, fully lllus.. 
flexible binding, pocket size. All details plainly brought out, this 
book is of extreme value to engineers, operators & students. 

AUDELS RADIOMANS GUIDE $4 

A key to the practical understanding of radio including Frequency 
Modulation, Television, etc., .\ircraft & Marine Radio. For radio 
engineers, servicemen, amateurs. 772 pages. 400 Illustrations & 
Diagrams. Photos. Review Questions & Answers, Reference Index. 
Authentic, clear, concise. 

AUDELS HANDY BOOK OF 

PRACTICAL ELECTRICITY . . . $4 



For maintenance engineers, electricians & all electrical workers. 
1440 Pages, 2600 lllus. Covers Important electrical Information 
in handy form — Including Marine Wiring, Radio Principles, 
WeldiiiK. Indexed. A Key' to a practical understanding of electricity. 

AUDELS CARPENTERS & BUILDERS 
GUIDES-4 Vols $6 

A practical illustrated trade assistant on modern construction for 
carpenters, joiners, builders, mechanics and all woodworkers. 4 
vols., 1600 pages, 3700 illustrations, flexible covers. Each volume 
I>ocket size. Sold separately $1.50 a vol. 

AUDELS PLUMBERS & STEAMFITTERS 
GUIDES-4 Vols $6 

A Practical Trade Assistant & Beady Reference. Explains in plain 
language & by clear illustration.s. diagrams, charts, graphs, pic- 
tures principles of modern plumbing practice including Marine 
Pipe Fitting and Air Conditioning. 4 Vols. — 1670 Pages — 3642 
Diagrams. Each Vol. Pocket Size. Sold Separately $1.50 a Vol. 

AUDELS WIRING DIAGRAMS $1 

210 Pages. Illustrated. Gives practical facts on wiring of elec- 
trical apparatus. It explains clearly in simple language how to wire 
apparatus for practically all fields of electricity. Each diagram is 
complete & self-explanatory. Highly Endorsed Pocket Companion. 

AUDELS ELECTRONIC DEVICES . .$2 

Tells What You Want to Know About Electric Eye. EJaslly Under- 
stood. Covers photo-electric cells & their applications. Amplifiers, 
illumination, frequencies, voltage, photocell, tubes. Ohm's Law, 
wiring diagrams, etc. 

AUDEL, PUBLISHERS, 49 W. 23 St., N. Y. 




"j^ead AUDELS 

MECHANICS 




AN AUDEL GUIDE IS A GOOD FRIEND! 

Use the brains and experience of others in these Guides of the 
Trades. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOWIYou can look over any Audel 
Guide in your home. Start the Easy Payments if satisfied. 

r------CUT HERE------ 

AIL ORDER 

THEO. AUDEL & CO., 49 West 23rd St., New York 

Please mail me for 7 days' free examination the 
books marked (X) below. I agree to mail $1 in 
7 days on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 
I have paid purchase price. 

If I am not satisfied with Guides I will return them. 

□ Audels AIRCRAFT WORKER $1- 

□ Audels SHEET METAL PATTERN LAYOUTS . . 4. 

□ Audels SHEET METAL WORKERS Handy Book . 1. 

□ Audels WELDERS GUIDE 1. 

□ Audels ANSWERS on BLUEPRINT READING . . 2. 

□ Audels MACHINISTS &TOOLMAKERS Handy Book 4. 

□ Audels MATHEMATICS and CALCULATIONS . 2. 

□ Audels AUTO GUIDE 4. 

□ Audels DIESEL ENGINE MANUAL 2. 

□ Audels SHIPFITTERS Handv Book 1. 

□ Audels RADIOMANS GUIDE 4. 

□ Audels MECHANICAL Dictionary 4. 

□ Audels Handy Book of PRACTICAL ELECTRICITY 4. 

□ Audels CARPENTERS and Builders Guides (4 vols.) 6. 

□ Audels PLUMBERS and Steamfttters Guides (4 vols.) 6. 

□ Audels WIRING DIAGRAMS 1. 

□ Audels ELECTRIC Dictionary 2. 

□ AudeH MILLWRIGHTS and Mechanics Guide . . 4. 

□ Gueths Mechanical DRAWING Course .... 1. 

□ Audels ELECTRONIC DEVICES 2. 

□ Audels MARINE Engineers Guide 3. 

□ Rogers Mechanical DRAWING and Design ... 2. 

□ Rogers MACHINIST GUIDE 2. 

□ Audels MASONS and Builders Guides (4 vols.) . . 6. 

□ Audels ENGINEERS and Mechanical Guides 

Nos. 1, 2, 3, 4, 5, 6, 7 and 8 complete 

□ Audels Answers on Practical ENGINEERING . 

□ Audels ELECTRICAL POWER CALCULATIONS 

□ Hawkins ELECTRICAL Guides at $1. each 

Nos .1. 2, 3, 4, 5, & 7, 8, 9 and 10 

□ Audels Answers on REFRIGERATION . . . 

□ Hawkins Aids to ENGINEERS EXAMINATION 

□ Master PAINTER and DECORATOR .... 

□ Audels GARDENERS & GROWERS GUIDES $1.50a Vol. 

□ Audels NEW ELECTRIC LIBRARY at $1.50 a Volume 

Vols. I, 11, III, IV, V, VI, VII, VIII, IX, X, XI, XII 
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High School Course 
at Home 



MANY FINISH IN TWO YEARS 

You may finish this simplified yet com- 
plete course as rapidly as your time 
permits. Individual instruction for each 

student. Equivalent to resident school work — 
prepares for college entrance exams. Standard 
texts furnished — Diploma. Credit for subjects 
completed elsewhere. Single subjects if desired. 

BUSINESS— INDUSTRY— MILITARY 

Perhaps in no other time has such great emphasis 
been placed upon the importance of a High School 
education. Military authorities, management of 
essential industry, and executives of civilian busi- 
ness all join in emphaaizinsr the need for High 
School training. 

Promotions, to higher rank and to better jobs, go 
to those who can think clearly, speak correctly, 
write intelligently, and figure accurately as a re- 
sult of their High School training. 
Our High School course prepares you to meet 
preparatory educational requirements in all fields 
— quickly. 

COLLEGE ENTRANCE 

During the past 19 of our 46 years, our High 
School graduates have been admitted to 531 dif- 
ferent Universities, Colleges, Junior Colleges, and 
Normal Schools — 80% of them without entrance 
examinations. Course also prepares you for pass- 
ing pre-professional examinations. 

TO HELP WIN TODAY— 
TO HELP BUILD TOMORROW- 
COMPLETE YOUR TRAINING NOW 

No matter what work you do today, you can do it bet- 
ter — improve it — if you're a High School graduate. 
No matter what you earn now, you'll meet keen com- 
petition "when the lifilits go on again," and you'll need 
a High School education to hold your own. 
No matter what you plan to do— to enter College, 
Business, Industry, the professions, or to be more suc- 
cessful socially — the increased ability and self-con- 
fidence you get from our Hifch School training will be 
invaluable to you. Moderate fees, payable monthly, 
cover all instruction, textbooks and Diploma. Start 
your training NOW. 

MANY OTHER COURSES 

Over 150 noted Educators, Engineers, 
aiid Business Men helped prepare our 
itpeclal instruction material, which Is 
used by many resident schools, colleges, 
war training classes, apprenticeship 
programs, U. S. Navy and Province of 
Manitoba, Canada. We offer you quality 
training at home for the best paying 
lines as listed in the coupon. No ob- 
ligalioii. Write TODAY. 

Mail coupon Jor information about line that interests you 
American School, Drexel at 58th, Chicago 37 




kmmkn fchMl, D«fL H646, Drnil it Nth, CUcait 17. RL 

Tell me how to train for line checked. No obligation. 
□ HIGH SCHOOL COURSE 



□ Accounting (C.P.A.) 

□ Air Conditioning 

□ Archltacture & BIdg. 

□ AutomotlveEngin'rlng 

□ Aviation 

□ Bmlnost Monagomont 
Q Commotxial Courses 

□ Diosol Engineering 



a Drafting A Design 

□ Electrical Engineering 

□ Mechanical Engin'ring 

□ Plastic* Englneorbif 

□ Radio 

□ Refrigeration 

□ ShipiSuildIng 

□ Shop Management 



Name . . 
Address 



FOR YOUR CAREER 
PLUS WAR SERVICE 




lioiU 

AT THE SAME TIME 

Before you are 18. MAKE YOURSELF THE KIND 
OF MAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES WANT . . . THE KIND THEY 
CANNOT DO WITHOUT . . so you can AD- 
VANCE RAPIDLY Since 1929, Curfiii -Wright 
Tech has been specializing in modern and pro- 
gressive training for Aeronautical Engineers and 
Master Aviation Mechanics. (No ilying involved.) 
Write for full information. Include name, addtOM 
and date of bitth. Dept PS-9 



CURTIXf 
TCCNMICAL 




WRKHT 
INXTITUT€ 



GRAND CENTRAL AIS TERMINAL 
Glendale (Los Angalet Co.) Califoriua 



X*\\ TOWtl OVmOOIS JVIAtlOHS NOSI DlSTKCOISHtO 5t«00l OF »t»OII»lJ TICS 



Keep car radiators cleaned out for 
greatest motor eflficiency. Use 



Said^Hush 



lOe and 25e sizes 
Directions on can 



JIU JITSU 3 LESSONSIA' 

Investigate the course experts buy. Authentic, com-rfh^^ 

Blete. Send 10c today for 3 trial lessons, full details, 
iodern School of JIU JITSU, Dpt-K. S W. S2 St., N. Y. 19 



Get the BIG book, "WONDERS OF SCIENCE SIM- 
PLIFIED" and FREE "33 Power Telescope Kit"— all 
for $1.98 prepaid. Order from 

MHRO PUBUCATIONS. Dipt 34-K, 50 Wist Utli St. N. Y. 11, N. Y. 




CENUINC U. S. BARGAINS 

O. D. Wool Blankets ( used) . . . »2.95 
U. S. Army Ration Bass (New) . . .49 
U. S. Army Php Tents (used) . . . 3.50 
SllEhtly Used Army Calason Wheels with 
Axles, 56" high, Wt., 322 lbs. $37.50 
Thousands of othrr barRalna In military, 
oatdoor & sport roods for hunter, farmer, 
s«out. Send lOe for 32 vage catalos re- 
toTDcd with first order. 

A and N SUPPLY CO. 

4784 LESTER ST. RICHMOND. VA. 




HIGH BLOOD PRESSURE 



\ DAGGER SIGNAL 

Often associated with Hardening of the Arteries, 
a Stroke, Paralysis. Heart Trouble, Kidney Disease, 
and other grave complications. Resultful treating 
methods of the Ball Clinic have proven dependable 
for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obligation, 

BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 
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"NOMfShowmethe 

AUTO RERAIR JOB 



I cant DO ! 



He/v's proof yotf CAfif c/o if : 

FREE 7'My OFFER 



How MoToR's New AUTO REPAIR MANUAL 
Serves as Your Complete Repair, Tune-Up & 
Service Guide for Every Car Built Since 1935! 



ft 




ANY expert mechanic can tell you 
. that this is the ONE and ONLY 
book needed to know everj-thing ne- 
cessary to keep America's cars rollinir 
todayl Easy, step-by-step instructions 
anyone who can read can follow. Hun- 
dreds of photos, diagrams and draw- 
ings show exact how-to-do-it. 

Packed full of short cuts, it saves 
time and money— even for experts. Try 
it at our risk, and eee for yourself! 

It's a BIG BOOK, 8% x 11 inches. 
More than 1000 illustrations; 603 
pagres. Special fabrikoid binding. 
Lies open at any page for work-while- 



Same FREE 7- Day Offer 
Applies on MoToR's New 

TRUCK 

REPAIR MANUAL! 

Just published, for truck spe- 
cialists, service stations, fleet 
owners — the first complete 
TRUCK REPAIR MANUAL, 
covering EVERY jobon EVERY 
truck made since 1936! 1400 
pictures, 905 pages, 300,000 facts 
based on tnick manufacturers' 
own official manuals. Used by 
U. S. Armed Forces. Every es- 
sential fact you need to know to 
do ANY job. Strong, fabrikoid 
binding, size 8iA x 11. 

Covers all models, 1936-1942. 
All Gasoline Engines; ALL 
DIESELS, Hesselmans, Diesel 
Fuel Injection Systems. All bas- 
ic adjustment and repair pro- 
cedures described in easily-un- 
derstood text and pictures: Fuel 
Systems, Governors, Lubrica- 
tion Systems, Ignition Systems, 
Starters, Generators, Clutches, 
Transmissions, Front and Rear 
Axles, Torque Dividers, Trans- 
fer Cases, Brakes, etc. 

Offered to you on the same 
FREE 7-Day TRIAL offer. Just 
check box in coupon at right— 
and mail us coupon. 



you-read. The only up-to-date 
book of its kind in all America! 

Just Like 150 Official Shop 
Manuals— But All in One Book! 

MoToR's AUTO REPAIR MANUAL 
contains all essential information from 
each manufacturer's own official shop 
procedure manual. Just look up the job. 
the model, the make, and go to work! 
Quick index gives you page and job in- 
stantly. Clear instructions, detailed pic- 
tures give you the "dope" you want at 
once. PARTIAL Contents here can only 
give you an idea of the Jobs it covers! 

Thousands Now in Use! 

Used by the U. S. Armed Forces, trade, 
technical schools all over the country, 
auto servicemen in nearly every town. 

Right now— to see how this book can 
help you get at each job easier, do it 
better, and finish it /aster— send coupon 
below for a FREE 7-DAV TRIAL. 

SEND NO MONEY 

When the postman brings you the 
AUTO REPAIR MANUAL, try it out on a 
few extra-tough jobs. See how the book 
can pay for itself the first few days you 
use it! And imless thoroughly satisfied, 
return book in 7 days and pay nothing. 
Send coupon without money, TODAY! 
Address: MoToR Book Dept., Desk X29, 
572 Madison Ave., New York 22, N. Y. 

Published by MoToR, The Leading Anto- 

motive Basiness Mag- 
azine. Where MoToR's 
manuals are used you 
are assured of high 
standards of service and repair work. ■ 




Clear, Pictured, Job Facts on 
Every Car Built Since 1935! 

Nearly 200,000 service and repair 
facts on all these makes: 

American Ford Oldimobll* 

Bantam Graham Overland 

Auburn Hudson Packard 

Austin Hupmobile Piarce 

Buick Lafayette Arrow 

Cadillac La Sail* Plymouth 

Chevrolet Lincoln Pontiac 

Chrysler Lincoln Reo 

Cord Zephyr Studebaker 

Da Soto Mercury Terraplana 

Dodge Nash Willys 

603 pages: 60 pages Of text, cliarta, 

illustrations, covering carburetors 
and automatic chokes on all models. 

Over 450 charts, tables covering 
important specifications, clearances, 
measurements, arranged in handy 
form, including: Tune-up Chart; 
Valve Measurements; Compression 
Pressure; Torque Wrench Reading; 
Starting Motor; Engine Clearances; 
Main & Rod Bearing Journal Di- 
mensions; Generator; Clutch & 
Brake Specifications; Front End 
Measurements, etc. 

Detailed, pictured instructions on 
Engines; Electric, Fuel, Cooling, Lub- 
"t^a'ing Systems; Transmissions; 
Wheels; Front Ends; Unlversals; 
Rear Ends, etc.. etc. 



MAIL COUPON NOW FOR 7-DAY FREE TRIAL 



MoToR BOOK DEPT., Desk X29, 572 Madison Avenue, New York 22, N. V, 

Busb to me at once: (check box opposite book you want) 

□ MoToR's AUTO REPAIR MANUAL 
(formerly MoToR'S Factory Shop 
Manual). If O.K., I'U remit $1 in 7 



I 
I 



days, $1 monthly for 4 months, plus 
35c postage with final payment ($5.35 
in all). Or I'll return book in 7 days. 
(Foreign, remit S7 with order.) 

Name 

City State. 



□ MoToR's TRUCK REPAIR MANUAL 
If O.K., I will remit $2 in 7 days. 
$2 monthly for 3 months, plus 35c 
postage with final payment ($8.35 in 
all). Or I'll return book in 7 days. 
(Foreign, remit SIX with order.) 



.Address. 



Employer. 



-Age_ 



.Occupation. 



□ SAVE 35cl Check here If enclosing full payment (check or money-order) WITH - 
coupon. WE will then pay 35c postage. Same 7-day return privilege. I 

Plcasr mention Popular Science Monthly zcJien icriUng to advertisers. 
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ElEaRICIANS 

— and those who want to 
know Electricity! 




Here at last is a 
S-Volume Set 

of practical 
electrical books 
for the "beginner" 
or <'old timer'' 



^Ml COUPON FOR 

%%tH FREE TRIAL 



/ THE BOOKS YOU'VE 
BEEN WAITING FOR! 




BigSjJxIl !n. book of 150 
Coyne Shoi> I'rints. Ac- 
tual wirinR (liagrams. mo- 
tor windings, radio hook- 
ups, etc. For daily use on 
job. Limited quantity, so 
ACT .NOW. 1 jr. Per- 
sonal Technical Service 
by mall from the f ^oyne 
Staff on an.v Electrical 
or Radio problem, 
FREE with set. 

HUNDREDS OF PICTURES 
AND DIAGRAMS. HUNDREDS 

OF SUBIECTS, INCLUDING: 

Radio — Television 

Electronics 

Air Conditioning 

Auto Electricity 

Talking Pictures 

Generators 

Refrifteration 

Power Plants 

Diesel Eniiines 

Motors — .\rmaturcs 

A.C. and D.C. 



NoW! What every Electrician, 
service man, radio man, mainte- 
nance man — in fact, any man 
interested in Electricity — has 
long needed! 

It's an amazing 3-volume set of 
Electrical books to help you solve 
\our every day problems in an easy, 
practical way, and to increase your 
knowledge of the electrical field. 

WRITTEN SO YOU CAN 
UNDERSTAND IT! 

Tlie material is written so you don't 
have to wade through a lot of 
useless theory. It comes to the 
point ami tells you in simple, un- 
derstandable language about any 
clectrii-al subject. Every subject 
Is indexed so you can quickly 
locate It. 

It is a course of Electricity in itself. 
I'scfl by hundreds of Electricians on 
tlic job. 

DON'T SEND A PENNY! 

I'm so sure you'll never part with this 
sot that I want to send it to you on 7 
days FRKK TRIAL. Mail coupon 
today. If .satisfied with the books, send 
S1.9.S in 7 days and then $3 a month 
until the total price of $13.95 is paid. 
If not satisfied, send them back in 7 
days and you won't owe me a cent. 




H. C. LEWIS. Pres.. Dept. M-R8. 
COYNE ELECTRICAL SCHOOL 
500 S. Paulina St., Chicago, IlL 

Send me, postpaid, the big 3-volumc NEW 
EDITION Coyne Electrical and Radio Ref- 
erence Encycloiicdia and ISO Shop Prints 
FREE. Within 7 days after receiving books, 
I'll either return them or send you $1.95 and 
then $3 a month until the total price of $13.95 
is paid. 

NAME 

ADDRESS 

CITY STATE 

OCCUPATION AGE 

C AUr 1 n O/ Send cash price, $12.55, with order if pre- I 
OHVC XV/O' (erred — you save $1.40. Same 7-day free | 
trial and return privilege. , 



Do You Make 

Mistakes in Englisli? 

VVERY time you speak or write you show Just what you are. Mis- 
^ takes In English reveal you as a person who lacks edueailon and 
refinement. Lack of lani^af^e power prevents you 
from prvsentlne your thoughts in the strongest possi- 
ble way. No matter what you do. real command of 
English will help you to your goal. Stop making 
mistakes In spelling, punctuation, pronunciation. In- 
crease your vocabulary. 

WONDERFUL INVENTION 

Only 15 minutes a day with Sherwln Cody's new In- 
vention — and you can actually SKE your English Im- 
prove. It teaches by HARIT— makes It easier to do the 
RIGHT way. Wonderful self-correcting lessons Include 
spelling, punctuation, grammar and exprussiun. 

FREE »®OK ON ENGLISH p„Jr.'ef„.?/. eW^I 

costing you thous.-inds of dollars every year. See what 
Mr. Cody can do for you; It costs nothing to Hnd out. Mall a postal 
card or letter this very minute for free book. "How You Can Master 
Good English in 15 Minutes a D.iy." It will prove a revelation to 
you. WRITE NOW. Address: Sherwln Cody School of English, 189 
Searle BIdg., Rochester, N. V, 



Learn Profitable Profession 
In OO days at Home 




per ' 

ga^ ftanitoriui 



Eaminea of Men and Women in tlie raitclnMin; 
rrofei-ion of Swedidh Muencc run aa high a* $40 to 
per week but many prefer to open their own 
Larse inromea from Doctors, hi>rpit:ili». 
sanitariums and private patients come to th'>«i who 
quiilif/ through our training. The Army 
and Naw need hundreds truinod in m*^ 
ttkgc. Write for Anatomy Churta ana 
booklet— They're FKEE. 

THE COLLEGE OF SWEDISH MASSAGE 
100 C.Ohio $t.rDept.670.Chicaso 11 



Splendid opportunities. Prepare in spare 
time. Easy plan. No previous experience 

needed, common school education sufficient. 
Send for free booklet "Opportunities in Pho- 
tography", particulars and requirements. 



Amarlcan School of PhotOKraphy 

131SMichiKanAve., Dept. 1366, Chicago, 



II. 



ARTISTS MAKE MONEY 

Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Teat. 

ART INSTRUCTION, INC., 9143 Art Instruction BIdg., Minmapolls, Minn. 

( Formorly Fad«ral Schools, Inc. ) 



KILLS FLEAS, LICE 
AND TICKS 




/•is? 




RUBBER 



t jsy t<» tiv cuts, bruises 
SO-i.O also mends shtws, 
ihiiiA«>f rub- 



worn spots in tires, 
raincoats, boots— -any-* 



I ther. 




MEND the HOLE for 

SPREADS ON like butter Drin 
tough overnight. Flexible Non- 
skid. Waterproof. Won t come 
ot(— f ii«r«»'##rf 

IT IAU««K 

STOKS 



so-Lo r." 



1^ 



Please mention Topular .'^ciencf. when writing to advertisers. 



SUffRJUJITSII 

NOW GET TOUGH 
DOVBLE -QUiCKl 

Learn how YOU can be dangerous. 
Lick brutes twice your size wilh only 
your bare hands, even when they are 
armed. This powerful fighting system 
is unbelievably efficient. You don't 
need ox-like muscles — it's brains 
that count ! New, easy self-study 
course at amazing low price. Free-trial 
offer and money-back guarantee. Hurry ! Write today for FREE 
DETAILS. Nelson Co., 321 S.Wabash, Dept. J-503. Chicago. 




L 



Copyrighted materip 




GET INTO 




RADIONICS-\ 

3 Big Fields in 1 \ television 



RADIO 

ELECTRONICS 



CmilANoi>UlS.QDV 



(foud pay 



Sales and services In this mlrncle industry have 
tiuoined In a few short years lo hilllonM of uollarH. 
That requirfs more an'l more experts, trained mon. 
lo Itll thf ever-increaiiinff nunjber of technical po- 
blttons cTUHNtantly opening up. Everywhere you iro 
you hear ahout Kadar as a war weapon and how in 
peacetime it will have many applications in ^eelnj; 
thru fojf. clouds and darkness. Ambitious men en- 
rolled with Nathmal Schools today are preparlnj: 
theniseives for perhaps the most far-reachlnir ti-ch- 
nlcal- Industrial expansion the world has ever 
known. Thev are lookiner ahead to personal pros- 
perity. Y{>u can. too. Mall the coupon today. 

MASTER ALL BRANCHES OF RADIO 

NOW, as never before, the ur>fent neeii for Trained 
Radio Men has created a tremendous nlmrlaK'e. Man- 
power is being mobilized for duty on the TKCIIN'I- 
CAL FHONT: Radio Flnjrlneers. Service men and 
operators. Kxperts in shops . In laboratories and 
countless undreamed-of other ai»pllrations are on 
the "Ml'ST HAVK" list. The war has stlmulal. .1 
demand in both Civilian and military llelds. Ue- 

eardless of whether vou remain a civilian or enter Military Ser\-lce 
National Uadlu Training will qualify you for .i real future, a 
Job. responsibility and marvelous opportunity for advancement. 

LEARN AT HOME 

NOW. you can learn AT HOMK in your spare time. National's VTrTOflV 
training plan speeds up your progress right from the start, yet omits ab- 
solutely nothing vital io your preparation. 

FASCINATING WAY TO LEARN RADIO 

Eliminating dry text books. Nationars plan of rapid Home TralnlnflT ac- 
tually brings you the proved Shop-Studio-Kleld service methods that are 
followed l)y National's resident training shops. This training Is simpli- 
fied so that you can easily grasp Radio step by step In a way that grows 
In Its fascination every day. No previous experience needed. When you 
complete this Course you are prei>ared for a good radio job at excellent 
pay or may establish your own radio business. Boar In mind that with 
the war-time curtailment of radio sets there is a huge increase In serv ice 
work In homes. Radio manufacturing plants 
also need trained technicians to help proiluo* 
over two billion dollars w*)rth of military 
radio equipment. Factories are Installing 
elaborate sound systems. Electronics Is 
growing by leaps and bounds, 

NATIONAL GRADUATES 
WIN GOOD POSITIONS 

Thousands of graduates of National .Schools 
are employed throughout America and In 
many parts of the World — strong testimonials 
of surcessful Training, 

"National Schools has done 
wontlerful w<»rk for the man 
who wjints to g<'l ahead In 
life. Your trained man can 
get a lob at a much higher 
salary. *' 

O. K, Ivcy, Washington, D. C, 



"Your schooling helped me 
obtain a swell job. Now. In 
the Navy. I am following the 

Iirofession T learned at Na- 
1 o n a I . It will help m >' 
chances for rapid ailvanee- 
ment." 

E. Schrordrr, l\ S. N;i\ \ 







TESTED HOME TRAINING 

BY PROVED SHOP-FIELD METHOD 

Kor 38 years National Schools has trained ambltioas men for Top Pay 
troUes. Souareiy iK'hlnd your Home Trulnlnff are the modern, com- 
plftt'ly-equippcd Traitdng Shops of National Schools where we develop 
and prove every Shop Method Asslirnment sent to you. Kvery phase of 
your training Is personally supervised by an established Faculty of 
prartlcal, experienced Instructors and engineers. 

They have developeil pniKresslve metho«i8 of training you In your own 
home, based on actual shop prartlrc. t^nUme training facilities give 
you Home Training based on Resident StiuM>l Shop principles— methods 
not available from uny other sour re. to our knowledge. You'll be 
amazed when you receive our rmnpUmentury Lesson and full details. 

KEEP PRESENT JOB WHILE LEARNING 

Regardless of previous education or hkv. you can Train for Radio. 
Continue yonr prenent Job- Karn while you learn. If subject to 
Military Service, all the more important that you get pre-tralnlng. 

MILITARY SERVICE 

Prepare for Radio opportunities In 1^. S. (inv't. Service, In Army, 
Navy, Murine, Air Corps, Coast Guard and other branches. Prc- 
Induction preparation gives many National gradu- 
ates promotion and IniTeased nay from the start. 
In addition, the time you spend In military service 
further develops your Radio technical afdilty so 
after the war you m||1 be well riuatlfied to handle 
the most expert, hlKh-paylnff Jobs in the booming 
KadIo Industry. Many men now In ndlltar>' service 
arc today taking National's shnp-field training. 

SPECIAL OFFER 

So that you can demonstrate to yourself the ease 
and rapidity of learn liiK Radio at home. National 
Schools will present lo you one Complimentary Lea- 
son free, aecomnanled liy OpiM)rttmlty Book of Facts 
an<I Details about all branches of Radio. Use the 
Coupon. Mall it today 



Qualify for 
Tkete Johw 
Radio Expert, 
Broadcasting, 
Aircraft-Ma- 
rine- Indust. 
E 1 ect ronlci. 
Studio Technl- 
c i an , Govt . 
Service, Rc- 
manufacture. 



NATIONAL SCHOOLS 



MEN WANTED 

Ages 16.50 

In Radio, aire Is not a factor. 
Tialnlnir Is the main require- 
ment. 

Mon lhaiilT.OUO SaiiomalGraduaiii 



£os Angele 
Calihrn 



ISTAIUSHIO 1 90S 




MAIL OPPORTUNITY COUPON FOR QUICK ACTION 



2 FREE BOOKS 

RADIO OPPORTUNITIESi 
.TRIAL LESSON 



REQUEST FULL DETAILS 



NotioiMl Scheolt, D«pt.PS-9 ((Mil in •o»«lop« o» | 

4000 So. FlgtMroo. Let AngeUs 37, ColH. r«»««'l , 

Mail m« FREE, without obligolion, on* Lciion ond Opportunity 
Book, with full dctoiii about how I CAN become o RADIO Technician. 



NAME. 



.AGE. 



.ADDRESS. 
CITY 



. STATE. 
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THIS SIGN HAS BEEN 

SCRAPPED! 

If you are over 40, you know that this un- 
written policy formerly faced you in many 
cases. Youth was preferred. 

But not now. 

War has placed a premium on you. You 
have advantages to offer an employer. You 
can get jobs — you can win promotion with 
your present employer. Today is your day 
to build yourself into greater responsibility 
and larger pay — for both war and post-war 
times. 

You need, perhaps, only a little more 
specialized ability — a little more knowledge 
for the better job. And we can help you — 
that has been our business for 34 years. 

Ask about our training in the field of your 
choice. The information is free and it may 
help insure your success and happiness now 
and when p>eace comes. 



LASALLE 



EXTENSION UNIVERSITY 
A Correspondence Institution 
Dept. 983-R Chicago 

I want to know whether — and how — you can help me 
to more ability and success. Please send me — without 
obligation — your free 48-p)age booklet on the business 
field checked below. 

□ Bookkeeping DAccountlng 

□ Foremanship Qlndustrial Management 

□ Business Law OTraffic Management 

□ BuslnessManagemeat GLaw: LL.B. Degree 

□ Salesmanship eBusiness Correspondence 



Name Age. 

Address 



HEAR 



a world of sound 
through a MAICO 




Small, light and eojy to wear, yet enables 
herd of hearing person to carry on normal 
conversation ot 20 feet — to heor even a whis- 
per with loud noises cushioned. 

Send name of relative, friend or your own 
name lor a new experience in hearing No 
obligation. Address Moico Co., Inc., Dept SO-K, 
2632 Nicollet Avenue, Minneapolis. 



MAICO 
Vacuum Tube 
Hearing Aid 




A product of the Maico Company whicti 
provides 90% of America'* precision 
hearing test equipment. Choice of ear . 
physicians, hospitals, universities, clin- 
ics, airlines, U. S. Army and Navy. 



NOUIir MIM IS) 

Tan SKINS, Make Up FURSr""" 

Be a Taiidermist. Double your hunting fun. We teach 
youai Home. Mount Birds, AninieU, Pcb. Heads 

and Ftth. Sftve your huntinif trophit>t>: decorate home and 
den. MAKE MONEY. Muunt and Krome-tan fur others. 
Bis iparetime profits. INVESTIGATE TODAY. 

FBCir nnniC with lOO game pictures. 48 psKes. 
ntCt, DWUI\ Hunterii. KetyoarsI It's Now Free. . 
Send postal card TODAY •- This Minute! State your AGE. < 
WOirniWESTERW SCMOOH of TAXIPEWMY; Dept. 3386. Omahe. Ncbr. 

STAMMER 

This new 12S-page book, "Stammering, 
Its Cause ami Correction," dcsi ribes the 
Bogue Unit Method for scientitlc correc- 
tion of stammering anil stuttering — suc- 
cessful for 42 year<. Frrr — no obligation, 
Benjamin N. Bogue, Dept. 1853. Circle 
Tower, Indianapolis, Ind. 





DO YOU 



WANT a permanent busi- 
ness profession of your 
own? Then become a foot 
correetlonlat. E:arnlnE5 of 
men and women In this 
greatly needed profession 
run as high as tSO.-tlOO. weekly after a few weeks home training 
—not medical or chiropody — easy terms, no further capital 
needed, no goods to buy. 47th year. Write for free booklet. 
Stepkenson System of Fool Correction, 62 Back Bay. Bostea, Mass. 

WINDOW SIGN LETTERS 

m For Store Fronts and Office Windows. Anyone can put 
them on. Free Samples. Liberal Offer to general agents. 



METALLIC LETTER CO., 441 N. Clark St., Chicago 




Correspondence Courses In 

RADIO. ^aeCTRICALfNGINaRINC 



LOW AS 

$25 




ELECTRICAL ENGINEERING. Get flTood Rraip of wide electrical | 

field. Modrrn. Very iindrrstandahle. Theory made easy. . — ^ 

RADIO ENGINEERING.Kxtra flnc course in radio, public address, photo-electric 
work. Trains you to be auper-servire man. real vacuum tube technician. Tuition 
ONXiY $25t cither course. Deferred payment plan. Servicemen needed badly. 
Write for free copies of school catalogs, sludpnt magazines, etc. 
LINCOLN ENGINEERING SCHOOL, FranklinSta. . Box61-S57 
(Formerly at Lincoln. Nebr.,) WASHINGTON, D. C. 



FREE 



E PLASTEX Industry needs manufacturers on small 
scale and for big production of Lamp and Clock Stanil.s, 
Art Goods and Novelties in Plastex and Marble Imita- 
tion. Experience unnecessary. Lye material makes roeru- 
lar 10c store sellers. Rubber moulds furnished for speed 
production . Small Investment brings pood returns . 
BiR chain store orders now belnf? placed . Ambitious 
men have chance for real prosperity. Our Free book- 
let will Interest and benefit you. 

PUSTEX INDUSTRIES,Depl.2. l085WashiDEtooATe..NewYork.N.Y. 
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What Can You Read In This 




FINGER PRINT? 

Study it carefully. There is a secret hidden 
in it, just as there is in every finger print. 
For 27 years we have been training men to 
become Finger Print experts. Over 53% of 
all American Identification Bureaus employ 
I.A.S. trained men. Get into this steady-em- 
ployment, good pay profession. Learn at 
home. Small c»st. Fine opportunities. 



THE BLUE BOOR OF CRIME 



FREE 



This thrilling book tells all about 
many famous crime cases and how 
you can qualify for one of the fine 
positions in the Identification field. Wtite for it. 
stating your age. 

INSTITUTE OF APPLIED SCIENCE 

Dept. 1366f 1920 Sunnyiide Ave., Chicago 40, III. 



STUDY 



ENGINEERING 



AT 

HOME 



With A Ciiarterad Educational Institution 

Course* In ENGINEERING: Electrical. Civil, Mechanical, Draftlntr. 
Architectural, Steam, Aeronautical, Radio, Structural, Mining, In- 
dustrial, HlKhway. Petroleum, Marine. Chemical. 

Courses In ARTS ANO SCIENCES: Philosophy; Education: Letters; 
Public Health; Medical Jurisprudence; Psychology; Sociology; Physics: 
Chemistry; Geology; Pol. Science: Theology; Law; Business and 
Commerce; AccountlnK; Mathematics; Statistics; Agriculture. 
McKlnley-Roosevelt Incorporated, 4610-BC, Slierldan Road, Chicago 



COMBINED WITH 

Pracf/ca/ Mec/tan/c$ S/m^/i/iee/ 



NEW 2-ta-l reading course! Now you can learn the 
tpeedy, simplified 'system of calculation used by drafts- 
men, engineers, accountants, "master minds" on the 
Ctage. Learn easy way to multiply 4 figures by 4 fig- 
ures without using old-fashioned multiplication: add 
long columns of figures this lightning short-cut method. 
Lcam horsepower, slide rule, micrometer, logarithms, wood 
measure, puzzles, etc.. etc. Large illustrated volume com- 
plete wit h answers, only SI postpaid. Satisfaction or refund, 
f J|1 J J Amaze friends with your magic -like mental powers. 

liim CoRipUt* dttaib . . . mail coupon TODAYl 



^ IP 



I Please send free details about "Short-Cut Mathematics and I 
I Practical Mechanics Simplified." No obligation. 




IS THE TIME 

'toPATENT&SELL 
your invention 



Now, more than ever before, is the rieht time 
to patent your invention. Why? Because manu- 
facturers presently engaged in war production 
are looking ahead to the future by buying up 
patent rights now, so they will have new and at- 
tractive items to make and sell for civilian con- 
sumption as soon as the war is over. This is what 
happened during and after the last war. Hence, 
the smart thing for you to do is to look ahead 
to the future too. Protect your invention by 
applying for a patent now, so you will be in 
position to cash in on an outright sale, or on 
the royalties your invention will bring. 

PATENT GUIDE" SHOWS WHAT TO DO 

Our Free "Patent Guide" contains complete 
information about patent procedure and how 
to sell inventions. It tells you how to find out 
whether your invention is probably patentable; 
what steps to take in order to obtain patent pro- 
tection for your invention ; how to arrange for 
the profitable sale of your invention ; and how 
to secure financial backing if necessary. Our 
"Patent Guide" also gives many illus- 
trations of successful inventions; how 
many simple improvements on already 
existing inventions proved to be large 
\A commercial successes ; contains count- 
N TiaiwBBI^k \\ 1^ other items of vital interest to 
\»M«iMnfiii^& \\ inventors including the illustra- 
tion of over 150 basic mechanical 
A W> ■'<t"ViC^^^i; \\ '"0've">ents. With our "Patent 
^^ ' '^>wrV \\ ^"'<!*" also will receive free 
1 '^■AA W * . of Invention" form 

B^y Lap^ ^^^Bifc \ ^'^b instructions for making 
^Kv ^H^^sl^^^ >V disclosure and establishing date 
^Sp^'^^^^Sl of your invention. 



TAKE FIRST STEP NOW 

Send for your free "Patent Guide" today. R«. 
member — action is important— delay may be 
costly. Mail the coupon in an envelope or paste 
it on a penny po.stcard NOW. 
CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 
Refiiatered Patent Attomeyt 
32-J Adams BuildlnK. WashinRton, D. C. 



CLARENCE A. O'BRIEN 
Er HARVEY B. JACOBSON 



Riflstend PitMt AttMMy btfara tiM WIM Statts Pttmrt Otfln 

32-J Adams BuiidinKt Washincton, D. C. 

Please send me your 48-Page "Patent Guide for the 
Inventor" and specially prepared "Record of Inven- 
tion" FREE. This request does not obligate me. 

Name „ ..... 

Address ~ - — 

City State...- 

(Please write or print plainly) 
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iterlaL 



llBSAXr 13RAK UBRARST LIBRARY LIBWKT; 

Itaom ftuCTOL JtaoK* fwcrwi Pwcrcti 



Practice fMCnot 



iwam mcKH. ™ui* t,"^;;;^ ■"umm 

BKiam ajcnurr &Hnair Sramr ararar teTjm -Kmrr 



GET TOUGH! "^z^j-' 



Know Electricity as Experts 
Know it— and Get an Expert*s Pay! 

What about liour future? Who Is safe today? Surely not the man who 
la contented to stand still I Know your Job thoroughly— prepare your- 
self for Jobs ahead. To do Just this thousands of men have used 

The Croft Library of 
Practical Electricity 

The Croft Library It a complete electrical edacator. It la founded on practice 
—on 20 years of shirt-sleeve experience— on work as It ts actually done. It ts 
Jammed from cover to cover with the kind of hard-headed facta you want. 
Written so that the beginner can easily understand It, yet so sound, so thor- 
ough, that It ts the dally Ruide of r>9,0f>n highly paid electrical workers and 
enfirlneers. Croft tells ynu the thlni^s you need to know about motors, genera* 
tors, armatures, commutators, transformers, circuits, switchboards, distribu- 
tion systems— electrical machlnerv of every type— wiring for light and power- 
wiring of finished buildings— underwriters and municipal requirements— Illu- 
mination In Its every phase— the most Improved methods of lighting lamps— and 
lamp effects, etc.^how to do a complete Job, from planning it. to completion. 

No money down— easy pasrments 

Fill la and mall the coupon attached and we will send yon the entire set of 
•even volumes for ten days* examination on approval. We take all the risk- 
Tou assume no obligation. If you decide to keep the books, send $3.00 In ten 
days and the balance at the rate of $3.00 a month. Send the coupon NOW and 
tee the books for yourself. 

j MCGRAW-HILL BOOK CO.. 330 W. 42nd St., New York 18, N. V. I 

I Send me for ten days* examination on approval the Croft Library of I 

I Practical Electricity, 7 vols. If satisfactory I will send you S3. 00 In 10 I 
days and $3.00 monthly until the price of {18.00 Is paid. If not wanted, I ■ 

IarlU return the books postpaid. (To Insure prompt shipment write | 
plainly and fill In all lines.) I 

I Name | 
Home Address • 

I City and SUte I 

I Position I 
Company PSM-9-43 i 

L- -—3-1 



DRAFTSMEN 

EEDED 




Industry Is clamorina for 
more draftsmen for the 
lob can't start until plans are 
drawn. Buildings, airplanes, machines. 
Kuns. tanks, bridges, all start on the draft- 
ing board, bo it's no wonder that every good draftsman 
has a fine job. Yes. more draftsmen are needed NOW. The 
pay Is good and the opportunities for advancement great. 

Learn at Home in Spare Time 

Begin now to turn spare hours into money. Be a draftsman, 
the connecting link between a mechanic and an engineer. 
Enioy the wonderful opportunities for promotion that exist 
now. No experience or artistic talent Is needed. You don't 
have to leave your present Job while learning. Usespare time. 

Amtrlcan School, Dept. DD646, Drexsl Ave. at 58th Street, Chicago 37, III. 

Oentlemen: Send me FBEE information covering ipeclal train- 
ing in subjects checked below. No obligation on ms part. 



□ Draf Unr and Deslrn 

fur men and women 

□ Cost Accounting 
tor Manufacturing 

□ Architecture and Bnildinc 
n Automotive Engineering 
n Business Management 

Name 

Address 



□ Electrical EBglBMrlnr 
n Diesel Engineering 
D High School Course 



aplastics 
1 



. J Mechanical EnrlneerlBg 
n Aviation □ Radio 
□ Shipbuilding 





clearly 



By Major W. E. FAIRBAIRN formerly 
head of the famous Shangnai Riot Squad 
and originator of the "close combat" 
system known as the "Fairbairn Sys- 

e^'nM"^ tern." Major Fairbairn taught his meth- 

^\ f~ ods to the British Commandos and then 

m\ \ was loaned to us to teach instructors of 

t?^ A .' f- ' the U. S. Armed Forces. Much more 

than just a book on judo, this is the 
most famous of all books on self protec- 
tion and tough fighting. Hundreds of 
thousands of copies now being used by 
civilians and soldiers. You don't need 
brute strength when you follow Pair- 
bairn's Instructions. With your bare 
hands you can put a thug out of action 
so fast he won't know what hit him. 
Women can use it too. All the different 

. , . explained and illustrated with graphic 

drawings showing each of the easy-to-learn steps of the Fair- 
balm system. Price $1.00. 

D. APPLETON-CENTURY CO.. 34 W. 33rd St., NEW YORK 

SHAVES FROM 1 BLAOF 

AMAZING NEW 
BLADE SHARPENER 

sharpener for all makes of 
double-edge razor blades j 
fx rtorins miracles! "Not\ 
necessary to change blades,' 
\vriti s one user. .Xnotlu r says, 
■• Man- used 1 blarieover73(nimes.''RAZOROLL 
really shurpens blndes because it atrupti on loath- 
er. Gives keen, smooth shavinff edffes. No guess- 
work. Blade held at correct anicTe and proper 
pressure— automatically. Just turn crank toafiarpen 
i blade. No Kcars. Well made. Hand.-^ome, compact, sturdy. 
Weiichs few oonces. Will latst years. Makes ideal rift. 

CClin lin UnMrVI write today. Pay pontmsn only 
SCnU nU mUnCI. ji plug fe„ cents postaKe. Use 
RAZOROLL for 6 days and if y<»u're not deliirhted with 
smooth, velvet shaves you get, return RAZOKOLL and we'll return 
rour dollar. Hurry— order today. RAZOROLL COMPANY 
620 North Michigan Avenue, Dept. 299 Chicago, Illinois 

POWERFUL VISION-6 MILE RANGE 






6-POWER TELESCOPE $2.49 

Perfect for spotting ships, planes: watching sporting events, 
people, birds, etc. Genuine black life-time plastic eyepieces with 
scientifically-ground 33 mm. lens. Objects 600 yards away appear 
as 100 yds. distant. Simple to focus on both moving and sta- 
tionary objects. 15 DAYS FUEE TRIAL. If not fully satisfied, 
return for refund. SEND NO MONEY. Just pay postman 
$2.49 plus few cents postage on delivery. Don't wait — produc- 
tion of telescopes may be curtailed as it has been on binoculars. 
VoKiie Tclpscopc Co., T'T.ift S. Ilalsted. Dept. B-208, Chicago. 



REFRIGERATION 


Repair and Improve all refrigerators. New manual tells how. Charts and 
pictures to help you. Prlre only $1.00. postpaid. Money back E"uaran- 
tee. Supreme Publications, 328 S. JefTersun St.. Chicatro. IllinoiK. 




BcKin today. Write now for oar Free Book, "How 
to Beronu' a Oood Peiinian,** it contains spoclnirna 
and trlls how others learned to write In si>are time. 
Knrl(t«e Kic fnr your name hrant i fill ly wrlttrn and 
a [H-ii pnliit snitaMc for shaded writinir. NS ritt- (riday. 
THE TAMBLYN SCHOOL OF PENMANSHIP 

X439 Ridge Building, Kansas City. Mo. 


Ottawa Log Saw 


Write for 
FREE BOOK 




-SAW lO to 20 
CORDS A DAY 



PUT THIS OTTAWA to work tor you. 
MAKE MONEY! Wood is valuable. 

Does more than 10 men. Easily 
operated. Falls trees— and sawB 
limbs. Use 5-hp. engine for 
other work. 

OTTAWA MFC. CO. 
901 (Wood St. OtUwra.lUlU. 



±"/n[lErtroNamEEtcliEr 



1^ 



PROTECT valuable tools from thieves and tool 
borrowers! Electro Etcher BITUNS your name, 
any destg:n, permanently on tools, instruments, 
dog- collars, any metal. Easy! Simple as writ- 
ing with pen or pencil . Rush order today— 
supply It ml ted-no more when these arc 
pone! SEND NO MOPdEYI Pay postman 
$1.00 plus few cents postaire on delivery. 
Use 5 days-money back If not dellflrhted. 
Electro Etcher. Dept. $-603, Strader 
Ave., Cincinnati. O. 
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POPULAR SCIENCE 



MIDWEST^ RADAR/ 





• • • 




r C. r , 



IVroW that the veil of military secrecy has been lifted we can 
^ tell you that since shortly after Pearl Harbor, MIDWEST 
RADIO CORPORATION has been making RADAR sets and 
other Electronic devices for the U. S. Armed Forces. 



What Is RADAR? 

A detecting or locating device that sweeps 
sea or sky with a searchlight beam of 
ultra high frequency radio waves. If 
these encounter an enemy ship, plane or 
surfaced sub, they bounce back to a radio 
receiver which instantly reports the exact 
position, speed and direction of travel of 
the object, enabling naval or aircraft 
guns to fire accurately at the invisible 
enemy. 

What RADAR Has Done 

In the battle of Britain, when the 
RAF whipped the Luftwaffe, RA- 
DAR is credited with picking up 
with unerring fingers the range, 
speed and direction of Hitler's 
bombers, far out over the water 
(even over Europe itself) and 




thus enabled the RAF to wreak unprece- 
dented destruction upon them. 
At Guadalcanal, November 14, 1942, RA- 
DAR on a U. S. naval ship probed the 
darkness and detected a Jap ship more 
than 8 miles away. U. S. guns thundered, 
their second salvo sinking the Jap vessel. 
American ships then went on to turn the 
battle for Guadalcanal into one of the 
most costly routs in naval history. 

The Future of RADAR 

So infinite and far reaching are 
its potentialities that no man can 
accurately predict its future uses. 
But of one thing aircraft authori- 
ties are certain ... it will make 
flying enormously safer in en- 
abling pilots to avoid mountains 
and other obstacles regardless of 
fog. smoke or darkness. 



iyiCTORY 
BUY 

UNITED 
STATES 

>VAR 

BONDS 

AND 

STAMPS 



When Peace comes, MIDWEST will be ready to incorporate every 
new scientific development into its production of Radio, Television 
and Electronic instruments. 



MIDWEST RADIO CORPORATION 

u CINCINNATI. OHIO i 
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LEARN RADIO 

With the Aid of MOVIES 



MACHINIST ^ 

TRAINING 

7-DAY FREE TRIAL ^ 




MACHINE SHOP 
TRAINING COURSE 



FOR BEGINNERS & EXPERTS 




WAR WORKERS & TRAINEES 

PARTIAL CONTENTS 

IMachim Tools Completely De- 
scribed and Fully Demonstrated 

Measurements and Gaises. 
Drill Press Operations. 
Lattie Operations. 
Milling Machines — All Types. 
Shaper and Planer Set-ups. 
Plain and Universal Grinders. 
Blueprint Reading & Drafting. 
Expert Mechanic— What He Must 
Know. 

How to Lay Out Holes for Drilling. 
Shop Projects — Layout Fabrication. 
Lathe Cutting Tools and GrindinE. 
Drill Jigs, Speeds and Feeds. 
Standard and Open-Side Planers. 
Vernier Caliper and Depth Gages. 
American Standard Machine Tapers. 



NATIONAL SCHOOLS 














FREE 7 DAY TRIAL 


EXAMINATION 



J. A. ROSENKRANZ. President Paste on 

National Schools, Dept. L-9 p'*7'"'''j 
4000 So. Figueroa St.. Los Angeles 31, Calif. fottcara 
Yes, without obligating rftVself In any way, ship to me at once, 
your big 3-VOLUME MODEKN MACHINE SHOP TRAINING 
COURSE. Within 7 days after receivino: the Course (and mar- 
velous Bonus Gift for promptness) . I'll either return the ship- 
ment, and owe vnu nothing; or If satisfied, I'll send you S3.00 
and S3.00 a month until a total of 912.30 is paid (final pay- 
ment. S.3.50). 



NAME 



ADDRESS 

CITY STATE. 



OCCUPATION AGE. 



SAVE 10% 



You may deduct $1.25 if you enclose 
cash ($11.23) with this Coupon. Same 
return privilege and refund guaranteed. 



Now, for the first time, the 
world of machinery is con- 
centrated into a complete, 
3-Volume Course. It is vi- 
tally necessary for all Ma- 
chinists. It is also a Train- 
ing Course for beginners 
who are employed or seek 
good pay joDS in Machine 
Shop Work. 

HUNDREDS OF DRAWINGS 
—DIAGRAMS 

• Written in easy-to-under- 
stand language by practical 
shop instructors. 

• Profuse with illustrations, 
diagrams, charts and valu> 
able tables. 

• Easy-to-follow and under- 
stand, regardless of your 
previous work. 

• All phases of modern ma- 
chine shop work. 

FROM RIGHT OUT OF 
NATIONAL'S SHOPS 

This training at home is 
comparable to fundamen- 
tals learned by residential 
Students at National 
Schools. Out of the experi- 
ence in teaching thousands 
of students has come this 
simplified easy - to - under- 
stand Machinists' Course. 

10 FREE GIFTS 

If you mall Coupon immedi- 
ately, we'll give you abso- 
lutely Free, seven marvelous 
Drafting Lessons, and a com- 
plete Machinist's Dictionary of 
terms, etc., and two Practical 
Shop Mathematics Texts which 
you win find essential In your 
daily work. 




You set the loan of a genuine 
DeVry projector and dramatic 
motion pictures in your home. 
ACTION pictures are easier to un- 
derstand and remember. Learning 
is fun . . . more effective! You also 
get lessons prepared under (he 
supervision of Dr. Lee DeForest. 
often called the "Father of Radio." 
Write for BIG FREE BOOK. 



|.Hi«1:1i^tf^»J:ni!ll!MI!t>ij 

2S3S-4I N. Ashlmd, Dept. B. Chicato, U. S. A 




BOSKO 



This mischievous colored fel- 
low Is sometimes a hero of 
fantasy, or the victim of his 
own witty pranks. One of the 
most delightful characters seen 
in Cartoon HOME MOVIES. 

GET THESE FEATURES 
50 ft. 8MM— $1.50 
100 ft. I6MM— $3.00 



Cartoon Home Movies 




Hen Pecked Bosko 1 806- A 

Bosko't Bad Dream 1 807- A 



Bosko's Magic Carpet . ..1808- A 
Bosko's Cannibal Capers 1809-A 



Showr thrilling AVIATION features, also Mickey Mouse, 
Donald Duck, Three Monkeys and Oswald Rabbit Cartoons. 

AT row DEALERS. WRITE FOR CATALOG A PRICES TO 

HOLLYWOOD FILM ENTERPRISES INC. 

6060 Sunset Blvd. Dept. 116 Hollywood 28. Calif. 



Jackets 



Hundreds of prospects near you: sports- 
men, workers In lumber yards, ware- 
houses, stock rooms, war plants, etc. 
Men of action demand their snuc warmth, 
free-action comfort, sturdy construction. 

COMPLETE LINE 

Leather and wool jackets, work shirts. 
250 shoe styles for men and women. 
Liberal Commissions. Write today for 
FREE SALES OUTFIT. 

VICTOR THOMAS SHOE CO. 

Dept. V-t24 610 W. Van Buren St. 




Chicago, III. 



Tired Kidneys 
Often Bring 
Sleepless Nights 

Doctors say your kidneys contain 15 miles of tiny tubes 
or filters which help to purify the blood and keep you 
healthy. When they get tired and don't ■work right in 
the daytime, many people have to get up nights. Don't 
neglect this condition and lose valuable, restful sleep. 

When disorder of kidney function permits poisonous 
matter to remain in your blood, it may also cause nag- 
ging backache, rheumatic pains, leg pains, loss of pep 
and energy, swelling, puffiness under the eyes, bead- 
aches and dizziness. 

Don't wait! Ask your druggist for Doan's Pills, used 
Buccessfully by millions for over 40 years. They give hap- 
py relief and will help the 15 miles of kidney tubes flush 
out poisonous waste from your blood. Get Doan's Pills. 
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Not Meals • • even 

in a ''FOX HOLE" 
wHh HEATABS 

and VEST POCKET "STOVE"^ 




Food call* for HEAT, wherever you arel HEATABS 
(Tablet* of Concentrated Heat) will light instantly, and 
will burn long, with intense heat . . . outdoors or in> 
doors. Campers, picnic-ers, hunters, fishermen can cook, 
fry, lioll food, start fires under any circumstances with 
HEATABS. Many uses for Boy Scouts. Girl Scouts, house- 
wives, doctors, nurses. Red Cross and Civilian Defense 
workers, dentists, chemists. Industrial workers, etc. im- 
portant in First Aid and Emergency Kits. Carried by 
armed force* to heat combat rations. Solid, compact, non- 
poisonous ... NO SMOKE, SOOT, FUMES or ASHI 
SPECIAL OFFER (limited): COLLAPSIBLE "STOVE" 
(Vest pocket size) with TWO LARGE CARTONS of 
H E AT ABS, on ly $ 1 .00. Postpaid. ORDER BY MAILTODAY! 

J.W.SPEAKERC0RP~1675N. Water SUMilwaukecWis. 




POST-WAR 
PRODUCTS 
WANTED 



One of our rllpnts, a large Eastern 
plastic products manufacturer, is 
looking for good saleable products 
or ideas for post-war manufacture. 
This firm has ample capital, facili- 
ties, and sales connections. If you 
have a product or idea, patented or 
otherwise, write us full.v. Please do 
not telephone or call in person ; do 
not send niotUls until requested. 

HAROLD MARSHALL ADVERTISING CO. 

9 Lait 46tll St. NEW YORK 17 



QUICK WAY 

TO LEARN MUSIC 

^ play any instrument 

GET A REAL thrill out of music! 
Play the musical instrument 
you like best. Start right in with 
simple tunes. No tedious, old-fash- 
ioned drills and exercises. 

It's easy! Everything is in print 
and picture. You see every posi- 
tion and move. Thousands have 
been amazed at their progress in 
just a few short weeks. Now they're 
sought-after guests for every par- 
ty! Don't miss out on the populari- 
ty that is rightfully yours! 

Mail coupon today for free illustrated Booklet and Print 
and Picture sample that show how easily and quickly you 
can learn music at home. Just check instrument in coupon 
below that interests you. U. S. School of Music, 89 Bruns- 
wick Bldg., New York 10, N. Y. 

U. S. School of Music. 89 Brunswicit Bldg.. New York 10, N. Y. 

Please send me Free Booklet and Print and Picture Sample. I would 

like to play Instrument checked below. (Do you have instrument ) 

S'uo Accordion Trumpet Ukulele 

..V Saxophone Tenor Banjo Drums & Traps 

Violin Mandolin Cornet Other Instrument 




Name... 
Street . 



(Please Print) 




City 



State.. 



FREE BOoif' 



itmlieelUrerd 




HOW TO PROTECT,FINAN€E 
and SELL YOUR INVENTION 

Our FREE BOOK and other literature available to otir 
clients — gives you complete details on how to "ready" 
your invention for money-maliinB. It tells you how 
others did it — who they went to for finances — now they 
arranged partnerships — how they made contacts with 
I manufacturers — how they dictated royalty arrange- 
• ments — how much money they made — how you can find 
a market. Our new FREE BOOK discloses sources ot 
quick revenue if your invention is patentable and sale- 
able with profit possibilities. 

THE FIRST STEP 

The first step in getting your invention ready for mar- 
ket is to maKe a dated record of it on our "Invention 
Record" Form. This Form properly filled out and wit- 
nessed will be invaluable to you later in establishing 
the data of your invention should need for such evi- 
dence arise. We will be glad to send you our "Inven- 
tion Record" and have it witnessed in this office when 
you return it with disclosure of your device. This serv- 
ice costs you nothing — and it immediately puts you on 
record as the originator of your device. 

Protect Your Invention NOW! 

We have many letters in our files from manufacturers 
requesting inventions. Today's demand for new devices 
is tremendous — added to by emergency needs. Protect 
your invention now with a U. S. Patent. By acting 
promptly you may prevent another inventor getting In 
ahead of you at the Patent OfBce here in Washington. 
The first step is to make a sketch and description of 
your invention on our "Invention Record", have It wit- 
nessed and mail it to us. We will then make a Search 
of the U. S. Patent Office files to ascertain whether we 
can get patent protection for you. This is a step you 
should make NOW— before another steps in 
ahead of you and walks away with a iwtent. 




Send mc your NEW FREE Book "How to Protect. Finance 
and SeU Your Invention" and specially prepared "Invention 
Record" form at once. I understand that this request does 
not oblleate me. 



NAME 

ADDRESS.. 



CITY STATE 

Write or Print Name CUarly 
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DIESEL MEN WANTED! 

THOUSANDS OF NEW WAR JOBS! 
BIG PEACETIME FUTURE 1 




Wartime demands for Dlesel-powercd tanks, artillery tractors. Array 
trucks and many types of Navy craft arc creating enormous strides of 
Diesel progress — opening Immediate opportunity for thousands of 
Dlesel-tralned men! Now more llian ever, you need to be authorita- 
tivciy up-to-date on ali cnKineering details! Send at once for your 
t"'i'«?f KnglnftT Koshloom's famous DIEStL 
HANDBOOK — now yours at a savins- ot AOf-d Here's just the book you 
-~ need to Ret started toward a ble pay 

Job in the booming, prosperous Diesel 
business. 

719 PACES-HUNDREDS OF ILLUSTRATIONS 

All types of Diesel englnesare explained 
and comprehen.sively llliuitrated In this 
book — land, marine, locomotive, aero, 
automotive, power and portable units. 
Numerous tableti. charts, dlnfirrams, 
formulas. All arranged in simple, clear, 
readable type — for easy study by be- 
jflnners or quick reference by profes- 
sional nifsel men. SPECIAL SECTION: 
Questions and Answers for License Kx- 
amlnatlons for Diesel Engineers. 

SEND NO MONEY 

A copy of DIESEL HANDBOOK will 
be sent to you for lo days FREE In- 
spection. Send no money now. Just 
mall coupon. Deposit 112.98 with 
postman (plus postage). Money re- 
funded promptly If not more than 
satisfied. 




10 DAY 
TRIAL 

jCOUPON 



PIONEER P 
1790 Brcldt 

Send me for 10 diiys 
will pay postman $2.i*8 
not completely satlslied 
money promptly. 

Name 



UBLICATIONS. INC.. Dept. 129 
vay. New York 19. N. Y. 

FUPE Inspection. DIESEL HANDBOOK. I 

(plus post.i(f e » when th*' book arrives. If 
. I may return It and you will refund my 



Address 

□ We pav I'ogtaaf ij you fnctoge $i,!fS noir. Murk hn.r. (Same Free 
hixprrtinv itnft I'ef'ittft P-iriliijr.i 




TRAIN IN SPARE TIME 
AT HOME OR AT CAMP . . . . 

The Kreatest OPPORTUNITY that ever existed In Radio Is open to 
you RIGHT NOWl Don't miss It! My practical Home Tralnlntr will fit 
you quickly for a proHtable Radio Repair business of your own . . . 
OR for a Rood-paylnp Radio Job In one of the Nation's Radio plants at 
work on equipment for planes, tanks, ships, etc. . . . OR for higher 
rating and better pay If you enter the Army. Navy or Marines. 
NO PREVIOUS EXPERIENCE NEEDED 

Sprayherry Training starts right at the beginning of Radio. You 
can't get lost. My proved methods will get each subject across to you 
in simple, understandable style. You learn Aviation Radio, Radio Set 
Repair and Installation Work. Mobile Radio (Auto-Tank). Television. 
Frequency Modulation. .Signal Tracing. You will be prepared to casb 
in on the coming great era of Klectronlcs. 

EARN WHILE YOU LEARN 

Along with youc Training, you will receive my famous Business 
Builders which can bring you In a nice profit shortly after you begin 
my Course. ,3^^, .ibout my training 

— NOW! Take the first Important 
step toward the money-making 
future of your dreams. All fea- 
tures are fully explained In my 
big. illustrated free book. Write 
for It at once. 



RUSH COUPON ^ox BIG FREE BOOK 




I SPRAVBERRV ACADEMY OP RADIO, F. L. Sprayberry, President 

I' 655-S University Place. Ji. W.. Washington 9. D. C. 
Please rush my FREE copy of "HOW TO MAKE MONEY IN RADIO." 

I Name Age 

(Address 
City State 

( Mali In enve l ope or pa ste oi^ pen ny pos tca rd) ^ 



INVENTORS 



Don't file your patent application until you have 
read these three invaluable 
guides. THEY'RE 
FREE and they tell 
you how to protect 
and commercialize 
your invention. Act 
today . . . write to: 




MHllt/Kt cf 



VICTOR J. EVANS & CO: 

RfG/SrER£D PATENT ATTORNEYS FOR NEARLY 50 YEARS 



V 740-K MERLIN BUILDING WASHINGTON, O. C. V 



STUDY AT HOME 



^^^HAk Legally trained men win blgb- 
^^^ft ^H^^^w positions and bigger sue- 
^^^B ^^B HHy ccsa in business and public 
^Hjl^^B ^Sr^Sf (greater opportunities now than 

^^■^^^^^^ft. V9 oy(^r before. Big corporationB ara 

^^■■^P V V headed by men witli legal training. 

^^^^^ More Ability: More Prestige: More Money 

^^^^^^^^r We irui'i'- you by step. You can train at hom« 
^^^^^^^^ during I)e>free of LL. B. Successful 
irrsiiustfh in section of the U. S. We furnish 
all taxt materisl. including 14-voiiirr)«- Law Library. Low coat, easy 
terms. Get our valuable 4H-patre " 1.hw Training for Leadership" and 
■•Evidence" books KREK. Send f.T them NOW. 
LaSalie Extension University, Dept. 983-L., Chicago 
A Correspondence institution 



Learn TOOL DESIGN 



Qualify quiclcly as Machine or Tool Designer through spare- 
time home study. Many malcing $100 to S125 a weelc. Ex- 
panding industry calling for more machine and tool designers 
than available. Good pay jobs waiting. Rush name and kind 
of job wanted today for full free facts. 
OHIO INSTITUTE OF TECHNOLOCY, BOX 114, Greenville, Ohio 

REFRIGERATION mechanics spare time course 

■mbi I iwii j^^^^^ home— how to start your own 

repair sliop on little capital. No previous experience needed. Common 
sriiool education sufflclent. Splendid opportunity for oliler men. Pre- 
pare now for after tlie war. FREE Illustrated hooklet. MECHANICS 
TRAINING SCHOOL, Dept. II, 4701 W. Pico. Los Angeles 6, Calif. 



learn CARTOOs/lNG 



FREE TRIAL LE.SSON! Cash In on your sense of humor— 
AT HOME — BY MAIL. Have fun! Make money! No ex- 
perience needed to start. Write today for FREE LESSON. 
m.illed poKtp.ilil. No obligation. 

Moon Gag-Cartoon School. Dept. S, Argyle, Wis. 







LAME PEOPLE 

Need my Nature form Extension .Shoe. 
Makes both feet look alike, Ueady-made shoes 
worn. Possess style, comfort and security. 
Distance no barrier. Write for Booklet. 

a.P.S. Sinn, 748 Bergen St.. Newark. NJ. 

MOREYIN RABBIT$-CAVIES 

UfP BUY ""^ '"'^ toach with other maricets. 

WW ■ Catalog and copy of majtazine 10c. Or send 
2.'>c for Book CataloeanrI Price List and Snio.'s Subscrip- 
tion to the A.MERICAN S.MALL STOCK FARMER. 
OUTDOOR ENTERPRISE CO., iV&S. PEARL RIVER. R. T. 

CHRONIC AILMENTS 

Explained in— FREE BOOK 

Neglected piles, fistula and colon troubles often 
spread infection. Read about rheumatism and other 
chronic conditions. Write today for 122-page FREE 
BOOK. Learn facts. McCleary Clinic, 971 Elms Blvd., 
Excelsior Springs, Mo. 

PAINTING 
PORTRAITS 




EARN MONEY 



• No previous training or talent neces- 
sary. Unique Stuart System teaches you, 
by mall, in 10 simple, easy-to-follow les- 
sons, to make excellent charcoal and oil 
liltenesses. Detailed guidance for your 
every step. Send for free boolt todav. 
121 Monument Circle, Room 289, Indianapolis. Ind. 
Please send me free boolc and outline of lessons. 

Xante 

Street 

City 



STUART 
STUDIOS. 



-Slate. 




In your own home you can now prepare for 
peace-time opportunities in many fields by 
teaming to speak in an amazingly short time 
any of 29 languages by the world-famous 

LINGUAPHONE Ear-Eye METHOD 
IVs quick, easy, correct 

SPANISH JAPANESE RUSSIAN 

PORTUGUESE FRENCH GERMAN 
ITALIAN CHINESE NORWEGIAN 

and 20 others. 
Successfully used by Army, Navy, Flying and 
Signal Corps and other services; in thousands 
of schools and colleges; endorsed by lead- 
ing educators. 

Send for FREE Book— 
Call for FREE Demonstration 

LINGUAPHONE INSTITUTE 

58 RCA BIdg., Rockefeller Plaza, N. Y. (20) 



ENGINEERING S'ti^^s 



I Courses In Aeronautical, Chemical, Civil, Electrl- 

I INDIANA <^3l- Mechanical, and Radio Engineering. One-year 

f """""^ courses in Radio and Drafting. Approved by C.A.A. 

I TECHNICAL Pr^P courses without added cost. Low tuition. Large 

1 "^wniwtM. industrial center. Opportunity to earn part living 

I COLLEGE s''Pe"s«-'S- Enter September 1, December, March, 

M and June. Catalog. 

f 693 E. Washington Blvd., Ft. Wayne, ind. 





ffi 















Complete Plant and NATIONAL TRAILER EQUIPMENT CO. 

fiutUin0/iutruc«a)u25c719 N. Seventh St. Milwaukee, Wis. 




3 



THEY HAVE 
OUR CHART 



a SPECIAL 
" OFFER 
FOR 
AGENTS 
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The Oennison Handy Helper says: 
WRAP IT TIGHT-MARK IT RIGHT" 

MAILING LABELS 



Transporent Mending Tape • Crepe Paper 
Gummed Reinfortements • PRES-a-ply Labels 
Index Tabs • Shipping Tags • Gummed Labels 

DENNISON MFG. CO., Framingham, Mass. i 




TRAILER BUILDERS' PARTS CATALOG 

We'll save you money on everythlner. Largest 
and most complete trailer builders' supply house 



Biue Print 27"x36'' shows how to find length 
of any rafter, find any angle in degrees, frame 
any polycon 3 to 16 sides, read board foot and brace tables, 
octagon scale, rafter tables and many other uses. Can be scnied 
down for model work as well as full scale framing. Also chart 
changlnc pitches to degrees for use with Radial Saws. Send 
SOc In coin or money order. No Stamps or checks. 

IVIASON & PARRISH ENGINEERS 
2105-S N. Burdick St. Dept. B Kalamazoo, Michigan 



MECHANICAL DENTIfTRYAT HOME ! 



To make Crowns. Plates, Bridgework, etc., for Den- 
tists. Easy practical way to learn mechanical dentis- 
try at home In spare time. FULL EQUIPMENT OF 
TOOLS AND MATERIALS INCLUDED WITH COURSE 
Low tuition. Easy terms. Write for FREE BOOK about 
this money making profession that is not affected 
Tiv m.'irhlno nffc. 
MCCARRIE SCHOOL OF MECHANICAL DENTISTRY 
N. Broad St. Dept. 818 Philadelphia, Pa. 




AVIATION 

with 4th YCAK 



Training 

HIGH SCHOOL 



The War Maupou er Commission recommends deferment for 
students in technical training... so you now have the oppor- 
tunity to finish your high school at Aero Tech and at the same 
time gain a full year of aviation training. Make the most of 
your next twelve months— by enrolling now in the Aero Tech 
combination High School and Aviation Mechanics, or Engt* 
nccring Course. 



^APPROVED 



HIGH SCHOOL 
AND AVIATION 



COURSES 



State certified instructors teach the high school subjects..,, 
the aviation subjects and instructors are approved by the CAA 
and the Army Air Forces Technical Training Command. 
When successfully completed, you receive your High School 
Diploma . . . also your Certificate of Award for completing 
the Master Mechanics Course which makes you eligible to 
qualify for a CAA Airplane & Engine License. 

ONE AND TWO-YEAR ENGINEERING 

You can also secure advanced training in Aeronautical Engi- 
neering, as well as post-graduate and research work. . .during 
or after your 4th year of High School at Aero Tc-ch. 

SUPERVISED LIVING AND RECREATION IN CALIFORNIA 

You may live right on the campus, in new dormitories, where 
you will enjoy comfortable lodgings, wholesome food and 
real comf>anionship. You will take part in campus aaivities 
—the band, basketball, baseball— and enjoy privileges in 
nearby YMCA — all under the supervision of the Students 
Welfare Council. 




SEND COUPON TODAY for Fall Semester Application 



AERO INDUSTRIES TECHNICAL INSTITUTE 

5247 W. San Fernando Road, Los Angeles 28, California 

G«nilem«n: Please send details and enrollment application on the course 
checked below, without obligation: 

j j -ith year high school and 



□ 4th year high school and 
Master Aircraft Mechanics 



Name. 
Streets 
City 



Acrunautical Engineering 
.Age 



-A.2.J 
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Every Ambitious Man In Industry 
Siiould Read tills Free Booklet! 

"FORGING AHEAD IN BUSINESS" contains 
FACTS for all thoughtful, forward-looking 
men; it has a message of particular interest to 
technical men. 

This 64-paBe booklet, of which more than 
3,000,000 copies have been circulated, out- 
lines a definite plan of training for your future 
progress in industry. 

Said one man who had sent for it: 

"In thirty minutes this booklet gave me a 
clearer picture of my business future than 
I have ever had before." 

Fill in the coupon below and this helpful man- 
ual will be sent to you by mail and without cost. 

ALEXANDER HAMILTON INSTITUTE 
Dept. 41, 73 West 23rd Street. New York 10. N. Y. 
In Canada, S4 Wellington St.. West, Toronto, Ont. 

Please mail me a copy of the 64-pase book'— 
"FORGING AHEAD IN BUSINESS." 



Name. . . 
Address , 



PATENT YOUR IDEAS 


LATENT 


1 


IWrHUii Ftninf MiinUr EimiiiMm CifH 09«-«> U.t.PtumlHBet. 


J 


CARL MILLER. ReRistered P a t e n t A 1 1 o r ne y 

Former Member E«amininK Corps U. S P.jtcnt Office 



WMtarartk aM|.. Pt^l. SI-C, Mm Ttrk— Bli|., OipL S3-C. Waihiaitia, 1. C 
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MASTER DRAFTING MACHINE 




• Biggest 
time saver for 
dimensioned 
sketches, 
lettering and 
layouts ever 
sold at — This 
Ltrw Price — 
While they 
last. Limited 
Supply.. only 

$3-95 

ORDKK TODAY 



MHDOL fH RAIMO;'.'..".'.S.".S 

MOUNT BIRDS 

Animals, Heads, Fishes, Pets ; to TAN. 

Be a Taxidermist. Profit and FUN. 



LEARN AT 
HOME TO 




H unters, save your valuable TROPHIES. 
Mount ducks, Kquirrels, cverj'thintr. L«arn to 
TAN for leather and furs. Wonderful HOBBY 
Have a HOME MUSEUM. BIG PROFITS 
mountici; for others. INVESTIGATE NOW. 

erOPir ROOK ^'ith 100 fine 
'^■^tt DUUrV game pictures. 
NOW absolutely FREE. Write TODAY. 
Send Postal TODAY for FREE BOOK. State AGE. 
N.W. SCHOOL OF TAXIDERMY. DepL 3396. Omaha. Neb. 





lAW 



STl^DY AT HOME for PERSOVAL SUCCESS and 
l.AUCER EARNINGS. 31 years expert Instruction 
— over 106.000 students enrolled. LL.B. Degree 
awarded. All text.s furnished. Easy pa>nncnts. Send 
for FREE BOOK— "Law and Executive Guidance" 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 33-S 8 East Huron St., Chicago, III. 





IN 



Be a "key" man. Learn how 
to send and receive messages in code by 
telegraph and radio. Army, Navy and 
Commerce needs thousands of men. Good 
pay, adventure. Interesting work. Learn at 
home quicklv through famous Candler 
System. Write for FREE BOOK. 

CANDLER SYSTEM CO. 
Dept. 6-K, Box 928 Denver 1, Colo., U.S.A. 



CARTOONS! 



85 



RAYE BfRNS will trach you HOW to TREATE ORIGINAL 
CARTOONS at home that you may SELI.I Course contains 
26 lessons and over 600 Illustrations. All for On^/.. 

Scitd name and addrett for free detailt. 

RAYE BURNS SCHOOL, Dept. S, Box 1298, CLEVELAND, OHIO 




if you subscribe at once to HOBART'S 

'MiloV Metals Vcia Service 

^^99 WW f^'^ First you gel the con- 
— densed Finding List and List ol Sources. 
Determine characteristics you want in a 
metal, apply code listed, locate metal by 
the corresponding code in list. Another 
column gives instant reference to manu- 
iacturer. Saves hours of searching ior 
special metals. 

SEPARATE ALLOY MCTAL SUGGESTIONS 
These loose-leal sheets come free 
periodically. Complete with spo- 
ciKcations, drawings. Send name 



ARC WELDERS 



"Citt -thm l¥0ff^'s Cmr^tif Siti/tfers of Arc H^tl^en 




Copyrigh' 




IF you are doinK flifiire work without a slide rule you are wasting 
from 60% to 9T/o of your time. Every mechanic, machinist, drafts- 
man, accountant, electrician, aircraft worlter and business man 
should have a slide rule and know how to use this greatest time-saving 
mathematical instrument. 

PROMOTIONS ARB WAITING 

For Men Who Know 

HOW TO USE THE SLIDE RULE 



Slide rule alone worth $1.00. 
Logarithm Table Books cost 
from 75c to $1.00. Slide Rule 
Course worth $3. .50. All com- 
plete with Answer Book for 
only $2.98. 



Here Is a brand new text complete 
with work sheets and an answer 
book and 5 place logarithm tables 
that will teach you how to use the 
slide-rule In a series of simple, 
easy to understand lessons, au- 
thoritatively written by Hobart H. 
Sommers, M.A. , Dean, Austin Eve- 
ning Junior College; Harry Drell, 
B.S., Lockheed Aircraft Corpora- 
tion; T. W. Wallschlaeger. M.S., 
Illinois Institute of Technology. 
It will show you how to do all 
kinds of figure-work in seconds 
and without pencil or paper — mul- 
tiplying, dividing, extracting roots, 
ratios, percentages, squares, areas 



of circles, radius of circles, vol- 
umes of prisms, cylinders, cones, 
pyramids, spheres and innumer- 
able other problems important in 
business and industrj'. Beginners or 
experts will find this valuable book 
complete in every detail — the nov- 
ice will learn to do rapid slide-rule 
calculations in a couple of hours — 
the engineer can review methods 
and problems with the work sheets 
and answer book. Get this text and 
a free Manheim Type 10" slide rule 
bound right with the book itself 
.... complete for only $2.98. 
Monay back if not doubly satisfied. 
Return in 10 days for Full Refund. 



FREE SLIDE RULE 



WILCOX & FOLLETT CO.. 

I 1255 So. Wabash Ave., Dept. 39, Chicago. Illinois. 
I Please send me the new "The Slide Rule and 
I How To Use It" with a free 10" Slide Rule 

with Magnifying Indicator. 

CI am enclosing check or money order for 
I S2.98. □ Ship C.O.D. I will pay postman 

S2.98 plus charges. 



I 
I 

WILCOX & FOLLETT Co., Oept 39, 12SS S. Wabash, CHICAGO, ILL. I 



Kame . 



Address . 



City. 



. State . 




FOR EXAMINATION 

MODERN 
ELECTRICITY 

INCLUDING RADIO 
AND REFRIGERATION 

Here's ereat news for am'body Interested In Electricity. NEW 
18th edition of Applied Electricity brought rleht down to date 
with NEW Electrical subjects fully covered. Including Electrical Blue 
Print Reading. 10 big Volumes and all shipped FREE for examination. 

BIG FIELD! Big Demand! 
Big Pay! 

planes, shIpbulldlnGr, arms plants, machine shops 
— practically every Industry depends on electricity 
and men who know this subject make big: money. 
Pleasant, fascinating work, easy to learn and do; 
l<»arn with these booits. Send coupon for a set for 
FREE examination and see for yourself. 

Criin rpA year's consulting privileeesTfl 

OLIiII JI with our engineers now given II 

U A lU 11 to buyers of this famous Ir 

N U n UL^y<^^°P<^'^ Electricity. JJ 

AMERICAN TECHNICAL SOCIETY 
Vocational Publishers since 1898 



New Edition 

FOR BEGINNERS 
AND EXPERTS 

over 3,000 paices 
— liundreds of 
Illustrations — the 
most complete 
work of Its kind 
we have ever pub- 
lished. Dynamos, 
motors, power 
stations, wlrintr. 
radios, everything: 
electrical ex- 
plained so anyone 
can understand it. 



Men who understand electricity 
are urgently needed in thousands 
of war production Industries. Air- 



American Technical Society. Dept. E620. Drexel at 58th St., ChlcaKo 37 
Send for lo days' free use, 10 volume set of New 18th Edition Applied 
Electricity. Including a certificate entitling: me to consulting privileges 
for one year. I will pay the delivery charges only on the oooks. If I 
wish X may return them In lO days and owe you nothing, but If 
I keep them. I will send S2.00 after 10 days, then 83.00 a month 
until the total price of only »2S).KO is paid. Men In service, also 
please elve home address. 



NAMi: 

ADDRESS 

CITY STATE 

Please attach letter stating age. occupation and name and address of 

employer and give at least one business man as reference. Men In 
service, also please give home address. 




40 PACES 
46 

ILLUSTRATIONS 
COVERS ALL 
MAKES OF 
INSTRUMENTS 

Your band instrument must List for the du- 
ration. That's why you need this new and 
helpful book,"How To Care For Your Instru- 
ment." In no other book can you find such 
valuable and helpful information. Covers all 
m.ikes and types of wind and percussion in- 
struments. -iO pages of instructions, 46 illus- 
trations, to help make your instrument last 
longer. Worth many times its 10c cost. Get 
yours at your Conn dealer's or send 10c today. 
■ HH^B ^mm i 

C. G. CONN, Ltll., 832 CONN BLDG., ELKHART, IND. 

Send me copies of "How To C.Tre For \vur In*:tru- 

mcnt." Encluac-d tind lOc in coin or st.iinps lor cich copy. 



I 
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includes the Rhumba, Conga, 
Samba, Jitterbug . . . Fox 
Trot, Waltz and Tap Dancing. 

All the newest Swinjr steps 
— tile Khuinlta, <'on(ja. Sam- 
ba. .lUterbuir. as well as the 
Fox Trill. Waltz and liaslc 
tap steps- e.vplalni'il with 
lilmple. praphic diagrams. 

GET MORE FUN OUT OF 
LIFEI .swinK y<»ur way to 
pupularlt>'! Start now and 
111! your future with Ito- 
inance! MAKE THIS FREE 
TESTI The new HKVISKl) 
edition of Betty Lee's hook. 
J>anelnt;. helps you learn 

correctly and quickly. Be convinced— If not satisfied with results, 
you win ({et your money hack! And remember, we Include two other 
books— "Tip Top Tappinif " and "Swlntr Steps" — FREK of extra charRe. 

SEND NO MONEY! Pay the postman S 1 .98 plus a few cents postage. 
Follow Instructions In ALL THIIEE BOOKS — practice simple dance 
steps eath ilay and In .'i days It you haven't learned to dance, 
wo will nTiuiil your inuiiey! 



PIONEER PUBLICATIONS. INC. 
1790 Broadway. Dept. BTSH 
New York 19. N. V. 

.''end me "Panclnit." by Betty 
include J free hooks. 

□ Ship f.o.D. I win pay on arrival, 
plus pQstaee. 

n I enclose S 1.1*8. Ship postage prepaid. 
If In .*S days I do not learn to dance. I may 
return book and you will refund purchase price. 




Lee. and 



Name . 



TWO BOOK CDCC 



AclrtrosR . 



^'•ty state. 



AN INFANT INDOSTRY 
- SUDDENLY MATURED 



Get In at the Start— and Grow 

T'lnstics is a new industry which the nation's war 
ni'<'il.s is forcing to quick maturity. Already Plas- 
tics are indi.spcnsable in practically every branch 
of the Service — Aircraft, Ordnance, Chennical, 
Marine, Signal Corps, etc. Opportunities? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 

Spare Time Training Now Ready 

The time to got started is vow. You can prepare 
at home, in your spare time, to take your place 
in an infant industry that even now is leaping 
into prominence. A new, practical training^ plan 
is now ready to help you realize your ambitions 
and build your future security. Act now. Don't 
delay. Mail this coupon today. 



AMERICAN SCHOOL. Dept 
Drexel Ave. at S8th St., Chi 

Send me FUKE inforiuation 
subjects checked below. No 
~l Pla.stics 

j Electrical EnKineerine 
IJ Drafting and Design 

for Men and Women 
n Diesel Enffinecrinir 

Mechanical Enicineerine 
□ Aviation □ Radio 



P646 } 
cago 37, III. 

covering special training in 
obligation on my part. 

□ Cost Acrounting 

for Manufacturing 

□ Automotive Engineering 

□ Architecture & Building 

□ Shipbuilding 

n Business Management 

□ High School Course 



V«?ne 

Address.. 





No More Damage from Condensation or Sweating Pipes, 
Water Softeners, Tonics, Walls, Ceilings and Air Ducts 

A SURE CURE ~~ Sensational plas- 
tic cork coating prevents condensation drip 
from metal, concrete, brick, wood, plaster or 
composition surfaces. Protects metal against 
rust and corrosion, prolonging life of pipes, tanks, etc. 
Forms a moisture-proof. Insulation type coating. Apply 
with brush, trowel or spray. 

Requires no maintenance. A gallon covers 30 feet 
of Vi" pipe. Comes in 1, 5 and 55 gallon drums. Get at 
Hardware, Plumbing, Mill Supply Dealers or send $1.90 
for 1 gal. prepaid ($2.10 west of Rockies). FREE — NoDrIp 
Handbook, all about Condensation drip and its Prevention. 

J. W. MORTELL CO., 534 Burch St., Kankakee, III. 



Inventions Wanted 

Patented or Unpatented 



Inventions can now be safely sold without patenting 
expense. If you have a practical, useful idea for sale, 
either unpatented or patented, write todayl 

Chartered Institute of American Inventors 

Dept. 3, 631 Pa. Ave. N. W., Washington, D. C. 

^ ■ BBpg My 

■ M ■ service assures 

■ ■■ W9m ■ itncteit conn- 

■ ■ m ^ m <lence on 

" » » M ■ H y^yj patent 

PERSONAL SERVICE 'm'?'i"°»'od.ro? 

drawing, or 

alcetcb and description of your Invention, and $5.00. I will make s 
learcii and report promptly as to Its patentability and tend you a 
copy of my 7 2 -page boolUet Or, if you prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney. 

L. F. Randolph, 340-D Columbian Bldf., Washington, D.C. 



Now $1 e 

only 



REAL ENGINE VALUE 

The G. H. Q. is a miniature gasoline engine 
that really operates. Over 15,000 sold in the 
last year. 1/5 H.P. Complete with flywheel 
(or propeller), fuel, acces.sories and full In- 
structions. Fully bench tested and ready to 
run. For boats, planes, midget cars, etc. Send 
only $1.00 — Shipped Collect C.O.D. same day. 
Send 25c for Catalog of hundreds of hobby 
items. Rough Castings set. including blue- 
prints, only $6.95. 

QHQ IMOTORS, Dept. ST. 40 East 21 St. New York 10, N.Y. 





Cuts 



I 



OTTAWA 

UTRACTOR 



TV trac- 
tor. Direct drive. LonK stroke. Saws fast. 
Kasy on fuel. Thonsanos of satisfied users. 
Big labor saver. Low in Pnee. 
OfTAWA MFO. CO., D901 Forest Ave., 



SAW 



Write for FREC 
Book and PricM 

OTTAWA, KANSAS 



ATE NTS 

AND TRADE MARKS 

C.A.SNOW£CO. 

Registered Patent Attorneys Since JS75 
Write far fret t*»k tni "Ccrtiflcatie* •! laitaliaa" fara 
427 SNOW BUILDING, WASHINGTON, D.C. 
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INTRODUCINC-Neui Victorr Model 
^HANDIWELD ELECTRIC^ 



I 



ONLY 

FULLY t. M 
GUARANTEED I ^ l«95 




PLUGS INTO 
LIGHT SOCKET 

, victory Model Handlweld 
Arc Welder operates from 110 
volts, A.C. or D.C. current same 
as other arc welders higher priced; 
generates tremendous heat to weld 
all metals. Not a toy welder that 
uses carbons, but actually uses 
standard coated rods — sizes 1/16" 
and 3/32". However, due to \ 
Priorities a generous supply 
of 1/16" rods only are sup- <^ 
plied with the welder. Guaran- » 
teed not to burn out. Repairs 
fenders, auto bodies, radia- 
tors, machinery parts, etc. 
Take Victory Model Handiweld 
anywhere to job, operate right 
from light socket. You'll And a 

tbousand uses for this welder around your home, Karage. 
workshop. Also In Karaues, factories, repair shops, tin 
•hops; mechanics, inventors, plumbers, farmers, etc. Or- 
der a "Victory Model" Handlweld now. SEND NO MONEY. 
We'll rush one to you with rods, Koeprles. operating: In- 
structions, and all necessary parts with the exception of a larse Jar 
and a small piece of extension cord; these most everyone has. Pay 
postman only SI. 95 plus a few rents postage. If not delighted return 
Victory Model Handlweld In 5 days from receipt and money paid for 
It will be refunded promptly. Rush your order now. 

KUMFY PRODUCTS INC^ Dept. T-205, Cincinnati, Ohio. 



'AA f RIFLES & SHOTGUNS 

yWrnfMl^mll^ • Famous for accuracy 

^ r»»»# and long life since 1870 

NOW ENGAGED SOLELY IN WAR PRODUCTION 




I HE PLAYBOY'S 
HANDBOOK is a Gay, 
Whimsical Readei- — fresh 
. . . frivolous . . . flip . . . 
and funny. It's a man's 
book, just like hunting 
is a man's sport. There's 
something for every man 
and a bookful for the 
"bon vivant". But the 
whole of it, is the gayest, 
most human, most hilari- 
ous pattern of frivolity 
put together in recent 
years. 



The CONTENTS Include: 

Just A Freudy-Cat: 

Or. "Mi-molrs of a Freudian 
KlKhtmare". The author Is ad- 
dicted to dreams. Sometimes he 
Is confused as to where the 
dream ends and reality beelns. 
Mr. Preble Gets Rid of His Wife: 
How Mr. Prelile ai'complished his 
objective without benefit of Ueno, 
perjury or alimony! 
Limericks On Parade: 
Here Is a selection of new and 
old limericks, liKhtiy clothed In 
Kay prints, to charm and bcKuUe 
a drab and care-worn worla. 
The 99 44/100% Puritans: 
Colonial History not found in our 
school textt>oo)(S. Tarrying and 
hundlinf? Itept the pilKrims warm 
and happy. 

The Playboy At Fifty: 

Advice to Keep you alive and 
l<icl£inK until your friends get 
tired of looking at you. 
Wit and Wisdom: 
A miscellany of witticisms, com- 
prlsinir the wisdom of Sotonion. 
the art of Casanova, the cyni- 
cism of Shaw, and the philoso- 
phy of SocratesI 
The Greeks Had A Yen For It: 
They lived and loved In a happy 
way. 

Stag Lines: 

A repertoire of anecdotes. Jokes, 
banter, quips and cplKrams to 
make your conversation sparkle. 
A sure-fire lautrh and chuckle 
getter when you tell them to 

Vour friends and at parties, 
he Art of Persuasion: 
The Feminine Point oi View, 
Advice to a Young Man on 
the Choice of a Maiden: 
Benjamin Krankltn's classic mas- 
terpiece, considered the wittiest 
piece of early Americana. 
ALSO A GALAXY OF 
GAY. CLEVER CARTOONS 



Send for your 
copy of The 
Playboy's 
Handbook 
now. The price 
Is only $1.00— 
the enjoyment 
Is a thousand- 
fold. Money 
Back Guaran- 
tee. Mail the 
coupon Now! 



1 1 

(Knickerbocker Pub. Co. Dept. D-82 
120 Greenwich St., New York 6, N. Y. 

I .Send me a copy of THE PLAYBOVS 
HANDBOOK. If I clon't like It. I can return 

I It and Ret my money back at once. 
( ) I enclose 81.00 ( ) Send C.O.I). 
I plus postage. 



Name . 



I 

I Address 

I City Statp . 



Come to 

COYNE 

for a great 
future in 




RADIO 

OPERATING<""'ELECTRDNIC!; 



'learn-by-Doing'' on 
Real Radio Apparatus! 

Airports, radio stations, film studios, 
police short-wave, television, indus- 
trial electronics — all need 
TRAINED RADIO SPECIAL- 
ISTS. Leam the quick practical way, 
on actual equipment in the great 
Coyne Shops. Not by correspond- 
ence, but personal training based on 
44 years of "know-how"! 

I'LL FINANCE 
YOUR TRAINING! 

Don't let lack of money hold you 
back. My plan lets you start now, 
pay tuition in easy monthly pay- 
ments when you're trained and on 
the job. I help you get part-time 
work to help pay living expenses 
while training, give you Lifetime 
Employment Service as a Coyne 
graduate. 

Prepa res for Govt. License 

Many of the better Radio jobs re- 
quire government license. Coyne has 
enabled hundreds to pass this test 
successfully. You leam to send Code 
rapidly — do trouble-shooting — 
handle real transmitting equipment, 
etc., etc. 

Dozens of Branches to 
Choose From 

Why be satisfied with a narrow, no- 
future line when by putting in a 
short time in my Shops, you can 
qualify for unlimited opportunities 
in RADIO AND ELECTRONICS, 
today's fast-growing fields! These 
pictures show only a few of count- 
less well-paid jobs for trained Radio 
Operators. 

SEND FOR FREE BOOK 

Fully illustrated with big pictures of 
my Shops — facts about your future. 
Mail coupon now. No obligation. 
No salesman will call. Act todayl 

H. C. LEWIS, Pres., RADIO DIV. 
COYNE ELECTRICAL SCHOOL 

500 S. Paulina St. Dept. 63-4S 
Chicago, Illinois 



H. C. LEWIS. Pres., 

RADIO DIV. COYNE ELECTRICAL SCHOOL 
500 S. Paulina St.. Dept. 63-4S. Chlcafto, Illinois 

Send FREE BOOK. "^Your Future in Radio ", and details 
of easy "Pay-After-Graduation" plan. 



NAME 

ADDRESS. 



^ITY^ - 



Please mention Popular Science when writing to advertisers. 



Rich Rewards 

i^.nPlBSTIK 



LEARN CODE 



THIS BA5Y WAY! 



MODEL 100 




OFFICIAL 

U. S. 
SIGNAL 
CORPS 
FIELD 
TELEPHONE- 
TELEGRAPH 



SELF- 
CONTAINED 
BATTERY PORTABLE 

JUST RELEASED FOR CIVILIAN USE! 

MODEL 100— FOR CODE and PHONE. Practice code with 
this convenient, portable telegraph set or operate it as an 
outdoor, lield telephone over hundreds of feet on a line with- 
out external batteries. Includes constant frequency buzzer, 
adjustable key. microphone, headphone. 4 batteries, genuine 
leather carrying case, diagram, operating in- SQ 
structions. Complete m^9^9 

MODEL 101— FOR CODE PRACTICE ONLY. Similar to 
Model 100 except it does not include micro- %£t AC 
phone or headphone. Price w«C*^ 

—MAIL ORDERS FILLED— 

Please add 75c to all postal money orders to cover cost of 
special handling, packing, insurance and postage. 



17Z.~LT;.7;TX 1 rush coupon 

SUN RADIO CO., Dept. S-9 i TODAYI 

212 Fulton St., New York City | 

tlncloHed nnd Rush M once /?LX 

□ Model ino .signal Corps DuzztT Outflt com- 1 f m U m. m 
Vlvlv at 80.85 (pluK T3l' postage). • <l% | J |\| 

n McmIoI lOl < le?»H mirroplion** iinil lu-adphono) I 



at Ifa.SS (plus 7.">c postauo). 
NAMK . 



I RADIO 

I COMPANY 

AnnnEs.s 212 FULTON ST. 

^riTV STATF. . { NEW YORK CITY 



STITDY AT HOME for PERSONAL SUrrESS and 
LAKOER EARNINGS. 31 years expert Instruction 
— over ion. (too students enrolled. LL.B. Decree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK— ' 'Law and I^ecuttve Guidance". 

AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 33-S 8 East Huron St.. Chicago, III. 



MATHEMATICS 



FOR 
RADIO 



TWO VOLUMES covering the algebra, radio aritlime- 
tic, geometry; advanced algebra, trigonometry, com- 
plex nuniijcrs necdcfl to read tedinical Ijoolc.s on radio. 



MAEDEL PUBLISHING HOUSE, Roomll2 j 



593 East 38 Street, Brooklyn, N. Y. 



I 

Send me .MATllE.M ATH S KOIl RADIO AND COMMUNICATION I 
as checked l>eIow. 1 enclose payment therefor with the under- • 
standing that I may return the book ( s > within 3 days In eood I 
condition and my money will be refunded. I 



Name . 



Address 

Book II at $4.00 
plus 6c postage 
Foreign and Canadian prices 2Sc per volume higher 



f-. Book I at $3.75 
I— I plus 6c postage 



□ 




Majestic New 

Industry Unfolded 

The whole story now revealed by 
noted authority describes many fas- 
cinating and amazing experiments 
in Plastics — tells of great opportun- 
ities "Now & Future." Defense workers, farmers, execu- 
tives, and men with their eyes to the future will want this 
wealth of new money-making inspiration and information, 

SEND NO MONEY 

Simply mail name and address and pay postman $2.00 plus 
mail c.o.d. and postage charge upon delivery. (25c extra in 
Canada) Return in ten days for refund if not fully satisfied. 
Simply write "Send Lougee's book on trial," giving your 
name and address. Mail it today! You'll be glad you did it! 



PLASTICS INSTITUTE 

221 NO. LA SALLE ST., DEPT. S-9 . CHICAGO, ILLINOIS 



M THRILLING ! m^m 
Actual Photographs 7I|{ 
of U.S. ARMY and NAVY Ll# 

Planes, Tanks, Warships, Camps 



Send for amaziner miniature packet-i containing 
25 genuine photoirrnphs. only 2.">c per set. All photos | 
approved by tlie (Jovernmont. Check below packets 
you want. Mail this ail with your name and address 
or write letter. .Sond remittance 
in stamps currency, money or- 
der. Satisfaction or money back. 
lU.S. Army Airplanes 
nU.S. Navy Airplanes 

□ U.S. Army Tanks 
IV. S. Navy Warships 

□ U. S. Navy Activities 
^U. S. Marines in Action _ 

□ U.S. Army Camp Scenes~ 
Start colK-ctin« t liese i^liarp.cK'iir. genuine photographs which will be 
valuabJc f rom t he hiatorical standpoint i n theyears to come. Order nowl 



THE GROGAN PHOTO CO., DEPTJCIDANVILLE, ILLINOIS 



AIRCRAFT Designing & Engineering 





SEE NEW AIRPLANES. GIANT 
TANKS. OREADNAUGHTS 
IN REAl ACTION 



HOME STUDY 
AFFILIATE OF 
RTAN SCHOOL 
OF AERORAUTICS 



You can learn to design airplanes. A Ryan 
Home Study Course in Aeronautical Engi- 
neeinng will prepare you quicker for a 
job with good pay and a future. Easy to 
understand. No experience necessary. 

24 Page Valuable 
Illustrated Booklet 

RYAN AERONAUTICAL INSTITUTE 

419 LIndberRh Field, San Diego, California 



FREE 



"POPULAR SCIENCE" 

A Paramount one-reel feature in MaKnacoler. 
Produced by Fairbanks & Carlisle — in coop- 
eration with the editors of Popular Science 
Monthly. 



BUILD THE BIGGEST $1.00 PLANE IN U.S. 



Huge 7-Ft. Super CONDOR Glider Soars for Hours 

stronger, longer flights, more graceful lines, construction slmpli- <1.00 
fled. Easier than ever to build. Kit E-5019, only- ^1 



Big 3-Ft Famous War Models 




Send 5c for new 
No. 40 Catalog 



(none\ 
free ) 

Lightning": 



Cleveland Model & Supply Co., 4508C86 Lorain Ave., Cleveland 2, Ohio 



Kit T74— Messer- 

schmitt ME-109; Kit T76— Bell Airacobra P-39: Kit T77— Curtlss P-40 "Warhawk": Kit T8S— P-38 
Kit T78— Hawker "Hurricane"; Kit 791— P-51 "Mustang". 
Em^I* n»fw $1-50 " your dealer can't supply 
tacn %jniy "^l you, order direct. 



Copyrigntea n 




WIfH Worming for 
Tap*,Hound (ascarid) 
and Hook Wormi 



You Cannot 

Worm Your Dog 

WRONG 

-—you're sure to worm right if you follow the easy 
picturized directions with Pulvex (the combina- 
tion treatment) Worm Capsules. Here's why: 

Your dog can have Tape, Round (ascarid) and 
Hook Worms, any or all, at the same timet To 
worm for all three AS YOU ALWAYS SHOULD. 
especially tapeworms, YOU MUST USE 2 
TYPES OF CAPSULES. No single-type capsule 
can expel those three worms. You definitely expel 
them (including tapeworms) when you use the 2 
types of capsules, to be given a few days apart, 
in the Pulvex Combination Treatment Worm 
Capsule package. 

Worm right; avoid worming wrong for those 
worms; use Pulvex Capsules. Packaged two ways: 
for puppies, for dogs. Either SOc. Double size 
package, 75c. Quantity cliscounts to kennels; 
write direct to— 

WILLIAM COOPER & NEPHEWS, Inc. 
1321 Clifton Ave., Chicago 



PULVEX 



Qnnl>inaiionTn£aZm£nt 

WORM 
CAPSULES 



LEARN 



CARTOONING 



MONEY- 

MAKING 

Same slniplltied method that haa helped train creators of "Terry 
& Pirates," "WashTubbs." "Oiit Our Way." "Winnie Winkle. 
•'ReK'lar Fellers." "Strange A« It Seenn," "Secret Afei 
X-9,** and many iithera. Earn while lenrntnfr. Rush Inc for PI 
tiire Chart (to test yoar abiutv.l .nnd full details. (State a;r. 
m MmmH school. Vm WHwimI Suililin;. CIcvelsnil 14, Ohii' 




MOTORISTS TKmtdh 



^f^r^^TO MAKE THIS UNiQUE 

SAVING TEST 

Will yoa permit ns to send you at our risk 
theVacu-matic, adevice which autoowners 
everywhere are praisine? Install it on your 
car. Test it at our risk. Unless it trims dollars off 
yonr^as bills by Bav)ngopto30% on gasoline con- 
sumption, eives more power, quicker pickup and 
faster aceeleration, the test will cost yoa notJiinK. 

>luf omatfC Supercharge Principle 

Vacn-matie Is entirely/ different! It operates on 
the Bopercbaree principle by automatically add- 
intr a cnarze oiextraozytren, drawn free from the 
outer air Into the heart of the Ras mixture. It is 

entirely aotomatlc and allowa the motor to "breathe' at 
thecorrecttime.opeolnff anddoelnff aa reqnired. Sarea 
ODto 80% on Bsa costa. with batter motor performance. 

FOR INTRODUCINQ. Here's a splendid opportunity for nnosaal sales 
•nd profits. Every car, truck, tractor owner a prospect. Send name and 
address now for bis money makins offer and bow yoa can ^t yoars Free. 
Tho Vacu-awtlcC«.,7ei7- 83S W. StatvStrMt, Wauwatoaa.Wia. 




FITS ALL CARS 



ConBtractedofslxparta 
lased into a ainsle nnit. 
adjusted and tealtd at- 
■th»/aeUyrv. Easily and 
anlcklrlns tailed by any* 
one In a few minotes. 




Jim's Last Letter is 
Really TERRIFIC!" 

(Psst! He read the book!)^" 





NOW^It's Easy 
To Write Thrilling 
Love Letters ! 

This amazlntr book shows you how the 
most common things can sound inter- 
cstinK — help.s you express your personality in your 
letters! Contains dozens of actual sample letters 
that tell just how to write letters from begin- 
ning: to end. Scores of love letters by world- 
famous people — lists of useful synonyms— com- 
mon errors, and how to avoid them — correct 
spelling of many catchy words — many other 
important letttr-wri»ine hints. MONEY-BACK 
offer: — Examine for 10 days — if not de 
lis'hted with results, return book and your 
money wUI be refunded! .And remember, 
with each book you receive ONE YE.AK'S 
SUPPLY of Gold Monograms for your writ- 
ing: paper, FREE! Stravon Pub- 
lishers, 342 Madison Ave., N. Y. C. 




One Y«of's Supply 
GOLD MONOOCAMS 
for Your Stationery 

iHciuBCD FREE 



PARTIAL CONTENTS 

How to express yonr love. 

How to make him or her miss yon. 

How to assure him or her of your 
faithfulness. 

How to "break the !ee.'* 

How to toll your hn^and (or wife) 
thosf "liith- thinirs"* of love. 
And Many Ottier ChaptersI 



I 
I 
I 
I 



MAIL COUPON TODAY 




STRAVON PUBLISHERS, Dept. L-589 

342 Madison Ave., New York 17, X.Y. 

Send book, "How to Write Love Letters." in plain wrapper, and on< 
year's supply of Gold Monograms free. If not delighted, I may re 
turn purchase in 10 days and my money will be refunded. 
( ) Send CCD. I will pay postman 98c plus few cents postage. 
( ) I enclose 98c — send postpaid. 



NAME.. 



ADDRESS.. 




THOUSANDS of MKX 

IS'OW 

Appear Fee! Look 

SLI3IMER BETTER VOLX.Efl 

with Commander 



Now you can get sensational results — at onci 
— with the new Commander Supporter. Staj 
slenderized with this amazing Iree-action 
ever comfortable, elastic woven garment 
Once you try it, you'll never be without th« 
Commander! 

"THE INTERLOCKING HANDS" 
The Sensational NEW PRINCIPLE 
Of Abdominal Support 

Clasp your hands over the abdomen, as ir 
the picture — then raise and press gentlj 
against It— and notice how nuich better yoi 
feel! Sturdy non-stretch fabric Is BUILT I> 
with the two-way stretch weave of the Com- 
mander for EXTRA DOUBLE SUPPORT 
across the abdomen. Instantly the Command- 
er flattens your 'corporation' — BRACES 
YOUR BACK— Improves your posture — Youi 
clothes fit smartly— You look better, too. Nt 
binding, no riding, no 
sagging! Send for this 
famous all-purpose sup- 
porter belt today! 

TRY IT TEN DAYS 
At Our Expense 



Do this today! Se nd the coupon — wear 
a Commander for TEN DAYS AT OUR 
EXPENSE— and if you do not get all the 
results you expect, return It and YOUR 
MONEY WILL BE REFUNDED promptly. 



$ 



095 



10 Day Free Trial Coupon— Mail Today 




r 

I 
I 



Ward Creen Company, Dept. A-919 
342 Madison Ave., New York 17, N. Y. 

Send me The "Commander" for Free Trial. I will pay postman 
$2.98 plus postage. (Sizes 28 to 47.) If not satisfied after wearing 
10 days I may return it for a prompt refund. (Sizes 48 to 60 $3.98.) 

My waist Measure My Height 



NAME... 



J' 



^oes a U 
moke <, <'oy 

out of ^^'^ 




• Maybe you're missing some- 
thinp, mister . . . maybe you 
oiilJ end that "old man" 
feeling //>/V simple, scientific 
way . . . with a Bauer & Black 
self-adjusting Suspensory. 
Men everywhere in all walks 
of life, active or quiet, heavy 
or light . . . say the firm, 
comfortable, flexible sup- 
port of a Suspensory makes 
them feel years younger . . . 
less tired . . . all the time. 



Mail Coupon for FREE BOOK 




This free illustrated book tells you 
how men claim to have found new 
viKor . . . helped to banish quittinfc- 
time fatiKue . . . how they stay fit 
and cncrKcticall day long . . . every 
day. Send for your free copy today. 



BAUER & BLACK 



4 



Suspensories 



Division of The Kendall Compan 
Dept. S-«J 
2500 S. Dearborn St.. Chicago. III. 
Please send me your bookK-t uhout Suspensories. 

Name 

.\ddress — 

City State „. 

My Occupation is ' Active _ Not Active 



STUDY AT HOME 

With A Chartered Educational institution 

Courses in ENCINEERINO: Kipctrlcal. Civil, Mechanical, Drafting. 
Architectural. str.Tin. Acriinaut leal . Rndln. Structural, MlninK> In- 
dustrial. Hiuhwav. Petroleum. .Marine. Chemical. 
Courses in ARTS AND SCIENCES: Philosophy: Education; Letters; 
Public Health: Mediral Jurisprudence; Psychology: Sociology; Physics: 
Chemistry: rienlotiv : .-iclence; Theology: Law: Business and 

Commerce: ArcouMlini! : M.ilheiiiatlcs: Statistics: ABrriculture . 
McKlnley-Roosevelt incorporated, 4610-AC. Sheridan Road, Chicaeo 



Get this Handy O^miE 
Ohm's Law Calculator! 



Figures Ohms, Walls, 
Volls, Amperes — 
Quickly, Easily! 

Solves any Ohm's 
Law Problem with 
oiie setting of the 
slide. Requires no 
slide rule knowledge. 
All values are direct 
roaflinjr. Scales on two .sides 
cover the range of currents, resist- 
.'inf-e.s, wattages and voltnges commonly used in 
Radio and Electrical Work. Size 4Vb" x 9". 

Send only 10c In coin to cover cost of handling. 

OHMITE MFG. CO., 4944 Fiournoy St., Chicago, IIL 




Why It Pays To 

LEARN PHOTOGRAPHY NOW 

Never before so many job and career 
opportunities ! Photographer.s needed 
In business, industry, science. N.Y.I, gradu- 
ates winning promotion, higher pay In Armed 
Forces. Qualify at America's largest, oldest 
school. Resident or home study. FREE cat- 
alog de.scribes commercial, portrait, motion 
picture and color courses. Write today! 
M. Y. INSTITUTE of PHOTOGRAPHY. D»pt. 5, 10 W. 33 St.. New York 1, H, Y. 





America's Fastest Selling Novelty Sensation! 
Military Strip Tease 

CIGARETTE CASE 

You ain't seen nuthin' 
'til you "flip the cover" 

Flippy is Oaring . . . yti ?o devor it 
never offends. Kveryoiie uaiits one <iii 
sight! Friends will clamor to learn 
where .vou Kot it. SEND NO MONEY: 
Simply send your name and address on 
Ic post-card for your Flippy today, and 
pay postman $1.30 plus postage. Or send 
$1.50 with order and we pay postage. 
FLIPPY, Dept. P.S. Box 3620 
Mdse. Mart. Chic.iKO 




Unequ.iled Gift Item 
(or Every Smoker 

.\iiy snioiicr will get a 
tmnif out of Flippy. 
Thrre'a a lloor show 
with every smuko. Fits 
ffinifnrtaMy In the vest 
porkct ur any ladles' 
imrKe. Kach euxe Is 
rixMililed In Rninrt rnlnr- 
fill plHStle. sparkle*! like 



EYEGLASSES BY MAILTTannJn 

,^,n„.s ,j [,4,5 TRUlU"7 \ "J 

$1 QC *">iri TODAY roK i!— / — ' J 
l>9v rate cataloc send no money 

ADVANCE SPECTACLE COMPANY 

537 South Dearborn Street >m^WMnB 

CHICAGO ILLINOIslJliBBiUUl 




lEARN mmmo in 5 weeks 



EXCeilfWr P-Ay— Here's a trade which has al- 
ways demanded good pay. Once you have it, 
you never lose it, and there's always room for 
advancement as you increase your skill. 
POST WAR SfCU«/rr— Welding has grown to be 
one of the top trades in the country, and with 
plants swinging over, you'll have no trouble 
slicking to this profitable work alter the war. 
NON-PROflT INSTITUTION— Leain welding from 
A lo Z in 5 weeks where materials are your 
only cost. Ask for details today. 



HOBART SCHOOL OF 
ARC WELDING 
Box P 931, TROY, OHIO 



O^e -the. tvcrld't L3r<)ei*- 9i>f/^e>-» Arc U/e/dets and e^t/fpfnent 



Cop,;iy.. I :::alerial| 




America's War Made Industry 

Restriction of manufacturing has meant that the men who 
know Home Appliance Repairing — fixing refrigerators, vacuum 
cleaners, washing machines, motors, welding, nickle plating, 
etc. etc. are reaping a steady, daily stream of dollars and 
building for themselves a permanent profitable business. 

No Previous Experience Needed 

The ability to hold and use a tool plus an ambition to make 
money is all that you need to become a saccessful Repair 
Shop Owner. 

Full Time or Spare Time 

Work as many hours as you want. $5.00— $6.00 an hour often 

made. 

New Course Tells All 

Our new course on Home Appliance Repairing . . . profusely 
illustrated shows you in simple, easy to understand language 
how to make all repairs, build tools you need and how to get 
business to come to you. Price of course is so low that your 
savings on your own household repairs will quickly pay for it. 
Send today for complete FREE literature on how you too can 
get started. 

CHRISTY SUPPLY CO., 



2835 N. Central Ave., 



Dept. D-801, Chicago 




wanted!! 

New ideas for (he farm, factory, busi- 
ness, home. We are looking for all kinds 
of useful inventions to develop, manu- 
facture and sell. Write: Kinner Motors— 
635 West Colorado, Glendale, California, 



TRIAL LESSON IN 

I'Ce • DRAFTING 



More good jobs now in Drafting. Learn AT 
HOME in spare time i or at our Chicago School ) . 
.Send postcard for FREE TRIAL LESSON and 
see how easy to learn and get a good job. 

CHICAGO TECHNICAL COLLEGE 
M-219 Tpch Bide.. 2000 S. Mich Avp., Chicaco, III. 




RADIO 

alent to 3 years' collei 
all expenses low. Co-ec 

Dodge Institute. 



ENGINEERING, Broadcasting, Sei^- 

icing. Electronics, Aviation, Marine 
& Police Radio taught thoroughly. 
4 8 weeks' Engineering course equiv- 
:e radio work. School established 1874; 
ucational. Catalog free. 

Dept. 503 Valparaiso, ind. 




FREE 

SAMPLE and 
BOOKLET 

EXPLAINS AIL 



E BIG MONEY<u( HOME! 

NEW INVENTION 

&ectroplati»<')'6riuh 



New, patented invention makes possible 
big earnings AT HOME. Replate auto- 
parts — worn articles in homes, stores, hotels, 
restaurants, etc., with durable, sparkling, new 
coat of metal — with stroke of brush. Easy, 
simple, quick. Genuine Gold, Silver, Nickel, 
Cadmium, etc. Everything furnished. Outfit 
complete, ready for use. No shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness. Small investment starts you in business. 
Steady repeat. Machine can pay for itself in 
week. Send TOIiAY for FREE SAMI^LE 
and illustrated BOOiCLET how you can have 
a life income from a business of YOUR OWN 
built upon satisfied customers. Act ;!t oncel 

WARNER ELECTRIC COMPANY 

663 N. Wells St., Chicago, III., Dept. 405 



HOwYOU CAN BUILD 

A MIGHTY ARM 




THIS BOOK Shows You 
HOW TO BUILD A MIGHTY 
ARM AND 16-in. BICEPS 

ONLY 25c TO YOU 



A COMPLCTE PICTURE COURSE ON ARM BUILDING 

Why not get an arm of might with the power and grip to obey your 
physical desires? Weaklings whose arms were scrawny pieces of skin 
and bone have taken this course and in a shi>rt time developed them- 
selves into strong men of powerful proportions with bulging bleeps 
and brawny forearms . . . strong, solid arms of power tliat are re- 
spected by men and admired by women. 

Leirn The WORLD'S GREAT SECRETS OF ARM STRENGTH 

This course Is especially planned lo build every muscle in your arm. 
Many pupils have developed a pair of triceps ihaped like a horseshoe, 
and Just as stronFt. and a pair uf hireps that tshuw their double head 
formation. The sinewy cables t>etween the biceps and elbow are deep 
and thick with wire cable-like liRamcnts. The forcami bellies with 
bulk, the great supinator lifling^ muscles become a column of power, 
and their wrists are alive and writhe with cordy sinew. Wouldn't you 
like to liave a magnificent arm like the figure pictured above? 
You can't make a mistake. The sti'on^est armed man In the world wrote 
this course for you. His jrreat experience stands as proof that you too 
can succeed, lou Ket his secret methods of strencth development 
Illustrated and explained as you like iiieui. Rush only 25c, You are not 
limited to the arm. Also tt-y: Moulding a Mighty Back, Moulding • 
Mighty Chest, Moulding a Mighty Grip, Moulding Mighty Legs. 

SEND FOR THESE FIVE FAMOUS COURSES 

FORMERLY $5.00 EACH. NOW IN BOOK FORM 
ONLY 2Sc EACH OR ALL 5 FOR $1.00. 

Mall your order now and "NERVES OP STEEL. MUSCLES LIKE niO>r' 
will be Included FREE! It is a priceless book to the stiength fan and 
muscle builder. Full of pictures of marvelous bo<lled men who wlU 
show you what The Jowett I*roKressive Power Cours« has done for 
them and how It can build you into a man of marvelous muscular sym- 
metry and dynamic strength. Reach out . . . Grasp this last chance- 
limited time oSer. 




Book With Photos of C'DPIT 
Famous Strong Men I ■% IL t 

. . . and how you con become one of them ' 



If You Mail Coupon NOW! 

JOWETT INSTITUTE OF PHYSICAL CULTURE 
211 nt\h Avt., New V*rk, 1, N. Y. DepL 369 

George F. Jowett: Your proposition looks 
good to me. Send, by return mail, prepaid, 
the courses checked below for which 1 am 
encloslns. 



GEORGE F. 
JOWETT 
"Champion 
of Champions" 

Holds more 
ttrength records 
than any other 
teacher or athlete. 



□ All S courses for 
SI 

□ Moulding a Mighty 
Arm, 2Sc 

Q Moulding a Mighty 
Back, 2Sc 

□ Send all 5 course* C 



O Moulding a Mighty 

Grip, 2Sc 
Q Moulding a Mighty 

Chest, 25c 
O Moulding Mighty 

Legs, 25c 
O. D. (SI plus post- 



age). No orders less than SI sent C. O. O. 



Name Age- 



Address . 
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Copyrighted material 



POPULAR 
SCIENCE 



Opportunities 



CUtflflMi ad« only 35c ptr word. Mini- 
mum ad 10 word*. Cash witti order. For 
Oct. liiUF, ordrr mujt reach u* before 
Auk. 6tti. Address: Popular Science Clai- 
sHied, 351 4tti Ave., New York 10, H.V. 



ADVERTISING 



ADVERTISING placed — any publication — 
lowest rates — complete agency service. 
Skilled advertising-merchandising coun- 
sel. Ratelist and booklet, entitled "Adver- 
tising Results For Sale" free. Baker 
Agency, 3302 West Dodge, Omaha, Ne- 
braska^ 

MAIL-Order or agent ad reaching 1,000,000 
families throughout United States $15.40 
inch. Newspaper, magazine, mailing-list, 
ratebook, free. Chicago Advertising Agen- 
cy, i i O-SP West Jackson, Chicago. 

ADVERTISE — newspapers, magazines. Pub- 
lishers' rates. Martin Agency, 171T Mad- 
ison Avenue. New York City. 

ADVERTISE: 24 words. 149 newspapers, 
$6.50. Lists Free. Advertising Bureau, 
4515-P Cottage Grove. Chicago. 

AGENTS WANTED 

100 SENSATIONAL Money Makers. Sell 
friends outstanding Christmas, Religious 
Scripture Text, Etching, Humorous, Birth- 
day, Secret Pal. Patriotic greeting cards 
and Gift Wrappings by the box and in 
cabinets — 30c up. Individual Sweetheart, 
Relative, Servicemen's cards retailing 50c 
and $1.00 each. Request famous $1 Christ- 
mas 21 card assortment on approval. 50 
for $1 name imprinted Christmas Cards. 
Special Get Started Offer. Hedenkamp & 
Co., 343 Broadway, Dept. PS-9, New York. 

START Your Own Business on our capital. 

Always your own boss. Hundreds aver- 
age $3,000 to $5,000 annual sales year after 
year. We supply stocks, equipment on 
credit. 200 home necessities. Selling ex- 
perience unnecessary to start. Wonderful 
opportunity to own pleasant, profitable 
business backed by world wide Industry. 
Write Rawleigh Co.. Dept. I-U-PSC, Free- 
port. 111. 

MAKE extra money easily. Sell 50 assort- 
ed Personal Christmas Cards for only 
$1.00. Twenty-two Box Assortments 33'3C 
up. Odd Cards 2',2C each. Cards for Boys 
in Service. Send for Free Samples exclu- 
sive $1 line Personal Cards and Imprinted 
Stationery. Request $1 assortment on ap- 
proval. New England Art Publishers, 
North Abington. F-382, Mass. 

SELL Christmas Cards. Outstanding se- 
lection smart designs with Name Im- 
printed — low as 50 for $1. Amazing values 
get orders easily — pay quick cash profits. 
Other lovely A.ssortments. Up to 100' p 
profit. Experience unnecessary. Samples 
on approval. HertelArt, 305 Adams, Dept. 
830. Chicago. 

EXTRA money for you. Sell 50 for $1.00 
Christmas Cards and Personal Station- 
ery, Miracle value $1.00 Christmas assort- 
ment. Other money making boxes 35c up. 
Up to 100^'f, profit. Friends, neighbors buy 
readily. Samples on approval. Special of- 
fer. Elmira Greeting Card Co., M-46, EI- 
mira, N. Y. 

CALL On Friends with sensational Personal 
Christmas Cards — 50 for $1.00 up. Per- 
sonal Stationery. Also magnificent 21 Card 
$1.00 Assortment. Profit 50c. Experience 
unnecessary. Samples on approval. Wal- 
lace Brown, 225 Fifth Ave., Dept. 2-35, 
New York. 

CHRISTMAS Cards— Sell 50 for $1 with 
Sender's Name Imprinted. Amazing val- 
ues get quick easy orders. Also fast-selling 
Box Assortments. Generous cash profits. 
No experience needed. Samples on ap- 
proval. Cardinal Craftsmen, Dept. 573, 
Cincinnati. Ohio. 

SELL Christmas Card sensation! New 
"Prize" 21-card assortment leads in val- 
ue, appeal. Sells $1 — pays up to 50c. Other 
fast-selling assortments. Christmas Cards 
with name 50 for $1. up. Samples on ap- 
proval. Chilton Greetings, 147 Essex, Dept. 
41-C, Boston, Mass. 

GOOD Paying Business Silvering mirrors, 
plating autoparts. reflectors, bicycles, 
bathroom fixtures, etc.. by late method. No 
tanks or shop required, outfit furnished. 
Free sample. Gunmetal Co., Ave. G., De- 
catur. Illinois. 

SELL Christmas Cards — Make extra money. 

50 gorgeous folders with name, $1. Sensa- 
tional selling 21-card box. Many other big 
value Assortments. Up to 100*^ profit. Ex- 
perience unnecessary. Free Samples. South- 
ern Greetings, Dept. 810. Memphis. Tenn. 

EXCELLENT Sideline for Printing Sales- 
men. Decalcomania Name Plates In small 

quantities. Also, make money applying 
Initials on Automobiles. Free Samples. 
"Ralco", 1483 Washington, Boston (18), 
Mass. 

BIG Bargains for Big Profits. Men's used 
pants 25c, suits $1.50. overcoats 50c. 
shoes 12''2C. Over 100 senisational values. 
Experience unnecessary. Free Wholesale 
Catalog. Superior, 1250-JA Jefferson. 
Chicago. 



TAKE orders for new, sensational Plastic. 

Lifetime Reproductions of any photo or] 
negative. Amazingly beautiful. Big earning 
opportunity. Part or full time. Get details 
quickly. Quaker Service Co.. 914 Walnut 

St.. Philadelphia. Pa. i 

SELL Art Calendars featuring gorgeous 

artists' models photographed in nude 
colors. Biggest commissions. 6 assorted 
samples, $1.00. 15 assorted. $2.00. Money- 
Back Guarantee. Ray Rogers. 604 Ar- 
buckle Building. Brooklyn, N, Y. 

WE Pay You $5 for selling ten $1 boxes. 

50 beautiful assorted name imprinted 
Christmas cards. Sell for $1. You make 
50c. Free samples. Cheerful Card Co., 
42 White Plains, N. Y. 

AGENTS — Coin Money— It's New— It's Hot! 

Everyone wants radiant plastic plaques 
of loved ones. Commissions advanced. We i 
deliver. Collect. Kondon, Box 157, Upper 
Darby. Pa. . 

INCREASE Income. Sell native handi- 
crafts and novelties. Details free. Bar- 
rington Smith, Half-Way-Tree — 100, Ja- 
maica, B. W. I. 

HANDY Hair Trimmer. Sells like wild. 

Trims as you comb. Saves barber bills. 
Samples sent on trial. Kristee 127, Akron, 
Ohio. 

AGENTS— 300^7 Profit selling Gold Leaf 
Window Letters; stores and otBces. Free 
samples. Metallic Letter Co., 437 N. Clark, 
Chicago. 

LICK After-war layofls! Start own busi- 
ness; home, office. Booklet describing 
"Collection of 127 Tested Plans" free. Elite 
Co., 214A Grand St.. New York. 

FREE Water and our concentrates, makes 
flavors, lotions, shampoos, 72 products, 
labels, bottles furnished. Qualco, F-20030 
Russell. Detroit. ; 

NUSILVER— Silver Plating and PoUshing ' 

Liquid. Apply with cloth. $1.00 bottle 
postpaid. NuSilver, Aurora, 111. 

REAL Live Mexican Jumping Beans— 20 — 

25c. 100 — 85c. 500 — $2.00, 1000— $3.00. J. i 
J. Frank. 525S Palm, Rockford, Illinois. | 

QUICK sellers. Big Profits. Stamp ap- 
preciated. Dissell, 4667 Rockwood Road, 
Cleveland, Ohio. 

DANDELION Death! Make— Sell. 1,500'.. 

Other simplified, manufacturing proc- 1 
esses. Thermofiab. Peoria. 111. I 

PLAYING card game. 250^^ profit. Sample 
game 25c. Box 842. Denver 1. Colorado. ' 

ANTIQUES. RELICS i 
INDIAN GOODS 

INDIAN Relics, coins, minerals, glass but- ; 

tons, catalogue 6c. Vernon Lemley. Os- 
borne. Kansas. 

276 ANTIQUE Firearms, Swords. Car- i 

tridges. Rifles, Indian Relics. Catalog, 10c. 
(Photographs of Mosti Heike. Wenona, 111. 

SWORDS, rapiers, daggers, pistols, armor; 

illustrated catalog, 25c. Robert Abels, 
860*2 Lexington Ave.. N. Y. 

$1.00 BRINGS you a beautiful agate bird 
arrow. L. B. Noel, Box 282, Kingsport, 
Tenn. 

ArTHORS SERVICE 

NEW Writers Wanted to re-write ideas in 
papers, magazines, books. Splendid op- 
portunity to "break into" profitable writ- 
ing field. Rush postcard for FYee Details. 
Comfort Writer's Service. 210-R, South 
Seventh. (2). St. Louis. Mo. 

AUTOMOBILES 

WHIRLGAS Turbinator, $3, gives cyclonic, 
vaporizing whirl to carburetor mixture 
entering motor, thereby permitting carbu- 
retor readjustment for economic motor op- 
eration. Wrench installs 15 minutes. Any 
car; give make, year. If not surprisingly 
pleased with motor performance, return 
for immediate refund. John Hanley, 5719 
Loraine, Detroit 8, Michigan. 

SAVE Gas — With "Moto-Purr." — new 
scientific, laboratory-tested, tablet. Users 
report saving gas up to 40'>. Results guar- 
anteed. $1.00 package treats 140 gallons. 
Liberal supply 25c. Free literature. Moto- 
Purr Distributors, Ames Station, Omaha, 
Nebraska. 

AUTOMOBILE Racing Book. Fifth Edition 
— Revised. Tells how to build dirt track 
bodies, frames, engines. Records, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster racing, fast Fords. $1.00 
postpaid: $1.15 C.O.D. Ray Kuns. Depart- 
ment 274. MadlsonvlUe. Cincinnati. Ohio. 

1943 IGNITION Supercharger, $3.50. Fast 
Starting, Mileage, Pep, EG Sales Mfg. 
Co.. 60 John St.. New York. 

RENEW car batteries inexpensively. In- 
structions $1.00. Popular Service, Ra- 
cine, Wisconsin, 



AUTO SUPPLIES * EQUipamwr 

SPECIAL! 15 Picked formulas $1.00, Re- 
claim used oil. Carbon remover. Re- 
tread your tires. Puncture-proof your 
tires. Auto-top dressing. Mechanic's hand 
soap. Increase gasoline mileage. Renew 
car batteries. Ignition supercharger. Anti- 
freeze. Iron-cement. Plastic-wood. Ice- 
less-ice. Illuminous paint. Invisible-ink. 
Monroe-Methods, Box 4766, San Fran- 
ctsco. Calif. 

DIESEL conversions for auto, tractor, and 
Marine engines. Cheap installation. 
Wonderful performance. Proven factory 
method. Different and better. Costs noth- 
ing to investigate. Write for free circular 
No. 3. Harrington Company. 201-204 Man- 
chester Bldg.. Portland. Oregon. 

OPERATE your car on wood or coal gas, 

extensively used in Europe, complete de- : 
tailed instructions $1.00. Frank Harris, 
Barracks S-4, Naval Construction Training 
Center. Davisville. R. I. 

GASLESS Gas! Quickly, easily compound- 
ed. Formula. 25c. Duefley, E47, Coving- 
ton. Ky. 

GASOLINE Substitute: 4c per gallon. De- 
tails 10c. R. Plumb. Herkimer. N. Y. 

AVIATION 

SOLVE, Wind-Speed Triangles Mentally. 

Easy when you know how. Ten cents in 
stamps for particulars. M., Box 92, Lititz. 
Pa. 

BUILD and fly your own motorcycle pow- 
ered monoplane, home. Easy, cheap. 
Tested plans, guaranteed. $1.00. Aerotech, 
Dearborn, Mich. 

BATTERIES, GENERATORS. ETC. 

EDISON Batteries: Power. Light. Five year 
guarantees. Fiftpen year life. Complete 
lighting equipment. F^ee literature. See- 
Jay Company, 321 Yonkers Avenue, Yon- 
kers. New York. 

BOATS, OI TBO . ARD MOTORS, ETC. 

FULL size, cut to sliape boat patterns, 
blueprints. 7'2— 38 feet. Illustrated 
Build a Boat" catalog, 10c (coin). "How 

to Build Boats" book, $1.00. Cleveland 

Boat Blueprint Co., Station A-77, Cleve- 

land, Ohio. 

MARINE Power— Easily convert any Ford 
motor (domestic and foreign) with Osco 
parts and kits. Complete catalogue 25c 
(coin). Osco Motors Corp., 3627-29 N. Law- 

rence St.. Philadelphia, Pa. 

OUTBOARD Motors. Used and Rebuilts. 

Save money. Used parts. Bargain list 
free. Crandall-Hicks, 955 Commonwealth. 
Boston. Mass. 

14' SAILING Rowboat, Wood Duck. Easily 
built. Blueprints, $4.00. Marine Pro- 
ductions. Box 1492- J. Milwaukee 1, Wis. 

BODY-BriLDING COURSES 



SUPER Ju-Jitsu— lightning defense and 
attack system. Sensational new home 
study course now ready! Learn to lick 
brutes twice your size with only your bare 
hands. Free details. Nelson Co., 321 South 

Wabash. Dept. 2-509, Chicago. 

HEIGHT. Beauty, Sight, etc., particulars 
10c. Hystrenth, 186 Rutledge Street, 
Brooklyn. New York. 

BE strong, muscular, full of pep Amazing 
new body-building course. Write Olympic 

System. Waterville, Me. 

SUPER system of Natural Physical Train- 
ing. Free booklet. Harry Good, 3261-PS 
Watson Road. St. Louis 9, Mo. 

LEARN Acrobatic Tumbling. Complete 
course. 50c. Power, 923 W. Vine, Kala- 
mazoo 44, Michigan. 

BOOK MATCHES 

NOVELTY Matches. Strike on Hitler's 
britches, or Jap Soldier Matches. Strike 
'Em Dead— Specify— 10 matchpacks, 28c 
postpaid. Shepherd Service, 3085 Rincon, 
San Francisco. Calif. 

MONOGRAM or name gold stamped on 50 
matchpacks. $1.00 Postpaid. Shepherd 
Service, 3085 Rincon, San Francisco, Calif. 

BOOKS, PERIODICALS 

BUSINESS— Vocational — Diversion Maga- 
zines. Current single copies. Covering 
Advertising. Aviation, Building, Clothing, 
Hobbies, Insurance, Journalism, Live Stock, 

Mail Order, Medical, Metal- Working, Mu- 

sic. Patents, Photography, Printing, Poul- 
try, Radio, Refrigeration, Signs, Sports 
and scores of other fields. List with prices 
free. Commercial Engraving Publishing 
Co., 34S North Ritter, IndianapoUs 1, 
Indiana. 

LOVE Diary — (Ruthbella-Sanslcchl). De- 
luxe, illustrated volume, privately pub- 
lished — $5.00. Sample, prospectus — 25c. 
Paul Ferrante Press, Palisades Park, N, J. 



WHAT every Mason wants. We have Ma- 
sonic books for Blue Lodge, Chapter, 
Commander:-. Scottish Rite and Shrine. 
Our rituals are used the world over. Send 
ior free catalog of books and rituals for 
Masons, Odd Fellows, Knights of Pythias, 
Knights of Columbus, Elks, etc. Ezra A. 
Cook, Publisher, i.»c.. P. O. Box 796, Dept. 
Z. Chicago. 111. 

ART Students! Artists! ' Lpain to draw 
from nude models!" Proiessional art- 
study photo-poses. Complete instructions. 
$1.00. I(aniar4mck guuuitee. OluurlM D. 
Tellen, P. O. Bok t1. Tlmeg Square Sta- 
tlon. New York. 

SDUCATIONAIi Books sold cheaply or 
rented for Email fee. Books bought. 
Mon«r tack ruanutw. 4.000 Bargains. 
Catalog Free. (Oourses Bought). Lee 
Mountain. Pisgah, Ala. 

CHINESE Physicians, Secrets, 165 pages. 

rare Illustrations, impublished truth, 
secret healing arts, peculiar custom. |1. 
Write Oardinf LtU. Box 6227, Metropdl- 
tan Station, Los Angeles, California. 

ANY Book (New. Used. Out-of-print. Rare) 
promptly supplied! Lowest prices! Send 
for free bargain catalogue! Old Prof's Book 
Shop, S16 Arcadia Court, Fontiac, Mich- 
Igan. 

•'HOW To Draw From Nude Models". Gor- 
geous art photo-tone poses. Complete 
Instructions, $1.00. Money-Back Guaran- 
tee. Ray Rogers, 905 Boro Hall Building. 

Brooklyn. New York. 

BOOKS, (out-of-print, new, used) quleUy 
supplied. >Cany 3Se bargaliu. Catalogue. 
T. Jamkowskl. 18S70 MUX An., Detroit. 
Michigan. 

8BVXN Keys to Power $1.00: Catalog of 
strange, occult books, merchandise sent 
Free. Dixie, P. O. Box 932-S, Birmingham, 

Ala. 

FASCHNATING Oirls— Art Pictures— Books 
—Male Athletes— Post Ounto— Lane as- 
sortment $1.00. Particulars dime. Novak, 
2039 East 21st, Oakland 6, Calif. 

EXCELLENT Sparetlme profits taking sub- 
scriptions — 2500 magazines. Complete 
starting supplies Free! Pines, 144-M TOtb 
Avenue. Flushing. New York. 

ARTISTIC girl pictures. Real Models. 40 
Photos $1.00. 8 for 3Sc postpaid. All dif- 
ferent, postcard size. Scott's, Box 342, 
Covington, Ky. 

QLAUOXm OlrU. Artcards: Hilarious 
omnia, 60 $1.00. Booka: VvnOOm. Sam- 
ples, lists 25c. Western Sales Agency. 816 

Sg Hill. L os Ang eles. 

ADULT books. Sample and catalog, 10c. 
Alstone. MO. Lunenburg, Mass. 

BOOK lovers. Would you pay $2.98 for 101 
best sellers, value $295.05? Information 

free. Jenkins, 392BO. Elmlra, N. Y. 

PRETTY Girls photos, cartoons, novelties, 
boolcs. Jumbo assortment with list $1. 

Edward Gross. P, Carnegie. Pa. 

5c BUYS back-dated magazines. Foreign, 
10, arts. Catalogs lOe. Cicerone's 

n. wa mat Ave.. Kew York, N.Y. 

ADULT Books:— Catalog, Hats, sample book 
25c. Lefavor. Box nl. Saa BamaidlaQ, 

Calif. . 

6 MOST read mail order magazines, 20c. 
Armand Cartler, 695B North. Plttsfleld. 

Mass. 

TECHNICAL Books. Free List. Edwards, 
324 North 18th, Quincy, Illinois. " 

BI II.D IT YOrRSEI.F 

BUILD your tractor from second-hand 
automobiles! Convert your horse drawn 
farm etjuipment into tractor drawn cQUip- 

meiiT. Nolan's Gc;;.i;f. E;i;.t. WLirdiam, 
Ma.ss. 

BUSINESS ori'ORTCNITIES 



PLASTEX Industiies offer indiistrious men 
an opportunity to start a business of 
their own. manufacturing art goods, nov- 
elties and utility products in Plastez and 
marble imitation. Mc material makes reg- 
ular lOc store seller. Rubber molds fur- 
nished for speed production. Small invest- 
ment brings big returns. We are now 
placing big chain store orders with man- 
ufacturers. Ambitious men have chance for 
real prosperity. Plastex Industries, Dept. 
S.. 1085 Washington Ave., New York. N. Y. 

START Home Business making statuary, 
plaques, art goods, novelties, souvenirs, 
concrete pottery, garden furniture, arti- 
ficial marble flooring, liquid marble. Make 
your own flexible molds. Ama«iTig profits. 
Valuable folder free. OreatlTC PnUlahen, 
PS9, Olencoe, nilnots. 

LEARN Refrigenrtlan Service. Open your 
own shop. Be independent after the war. 
Little capital necessary. Opportunity for 
nkler men. Completely illustrated course, 
reasonable. Free booklet. Mechanics 
School, Dept. S24, 4701 West Pico. Los 
Angeles. 

GUARANTEED industrial and technical 
lormulas. Stamped envdw*. Box 177, 



LIQUID Marble: snow-white, multi-col- 
ored. Glazed. Unglazed. Composition 
Flooring. Lifetime wear. A... color. No 
priorities. Flexible molds. Plaster casting. 
Get into the big money now. Full infor- 
mation given free. Write--Compo-Tex, 
Box 786-F. St. Louis. Mo. 

MECHANICALLY Inclined Men— Own and 
operate general AppUance Repair sliop. 
Complete, illustrated course snows you 
how. Welding, Refrigeration, Motor re- 
pair. How to get business, etc., all phases 
covered. Free literature. Christy Supply, 
De pt. 732. 2835 N. Central Ave., Chicago. 

GOOD Paying Business Silvering mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. 
No tanks or shop required, outfit furnished. 
Free sample. Gunmetal Co., Ave. E., Deca- 
tur. Illinois. 

MAIL Order Business Course shows you 

how to make money, spare or fulltime. 
Teaches professional mall order technique 
— not penny-catching schemes. Free details. 
Nelson CcHnpany. 321 South Wabash, Dept. 
2-403. Chicago. 

OPPORTUNITY— MaU Order business is 
today's biggest proflt-making field. Mail 
Order business is booining. Learn about 
your oppuriunities In this business today. 
Write for free information to Al Slddall. 
Atascadero. California. 

EASY Way to Paint Signs. Use Letter Pat- 
terns. Avoid sloppy work and wasted 
time. No experience needed for expert 
work. Write for descriptive Polder. John 
Rahn. B1330 Central Ave.. Chicago. 

127 WA'i'S to make money, in home or 
oflice, business of your own. Full par- 
ticulars free. Elite Co., 214-A. Grand 
St., New York. 

PERFUMERS make big money. I furnish 
complete detailed instructions. Don't 
delay— write Dr. Abell, Parkway Bldg., 
Pasadena. Calif. 

"HOW To Make Simple Molds and Plaster 
Plaques." Profit in popular noveltiesi 
Booklet 25c. Plastraeranrf406 B. On! St, 

Cleveland. Ohio. 

AFTER Victory What .' Prepare now. Be- 
come financially independent. Particu- 
lars. Bay State Service. 16 Bulflnch, Bos- 
ton 14. Mass. 

PAYING Mail Business— Start on "shoe- 
^ s^ing". General Publications. Ossining, 

MAIL Order business for sale. Established 
ten years. M. Walke, 304 84th Street. 
Brookb-n. N. Y. 

SWISS Music Box Works— $1.85 to $2.25. 

SuitaUe for many novetties. Mtrmod 
Manulaeturenu WWert 4«th street. N. Y. 

lOc BRINGS You magaHne filled with op- 
portunities. Celco Servloek 210 Fifth. 

New York Ci t y 10. 

MAKE Money at home In spare time by 
mail. Write Gordon Publishers, Box 23, 
Pawtucket. R. I. 

WEBER 'nrpewrlter Mechanics School. 

Hlinpllfled homestudy. Repairing In- 
creaaing. Canton. Ohio. 

COLLECT Bad accounts, send 50e tor col- 
lection letters. P. Vlnlck. 1468 Mbnt- 

pelier. Baltimore 18, Md. 

INTERESTED in mailorder? Send lOc for 
huge opportunity mail. Alvin Thomas, 
1822 W. 53rd St.. Erie. Pa. 

WNANCIAL backer ■^^•antpd by successful 
mine .scout. John Boulton. 2119 Scott, 
San Franci.^co. Cahl. 



SUCCESS, „_ 
race, creed. 
N. Y. 



happtaeea assured xemrdless 
WHte-^nrvana, Norfolk, 



BUSINE.SS SERVICE 



JACKSONVILLE. Fla. Mail address $2.00 
montlily. Your mail received and for- 
warded daily. Empire Mail Service, Box 85, 
Jacksonville. Fla. 

CAMERAS, PHOTO SrPPLIES 

WRITE Bass Firsts-Largest stocks of fine 
cameras, (still and movies) in the U.S.A. 
Latest Argus c-3 With Gonpled raace Ibid- 
er, synchro flash, SOnun. F:3.5 lens; also 
75mm. Bausch & Lomb Telephoto F:5.6: 
also coupled to range finder. $82.55 value, 
price — $60.50, unconditionally guaranteed. 
Cowhide Eveready case, $4.75. V. P. Ihagee. 
F:4.5 Anastigmat, Prontor shutter, $16.75. 
Whatever you want in photography, write 
Bass first. Liberal tradta. For over thirty 
years, money back if not ntiafltd. Bass 
Camera Company, Dept. S.P., lit W. 
Madison Street. Chicago, 111. 

■WE Pay Top Prices for used cameras and 
photographic equipment. Turn your idle 
camera, eniarger, printer, len.ses, develop- 
ing equipment, etc.. into cash. Just send 
us a list of \vhat you have. State make, 
model, age, condition. We will write you 
at once, telling you what we'll pay. Pre- 
pare your list today. Send to Central Cam- 
era Co.. (Photographio Headquarteis aince 
1899), 230 s. wabasli A've.. DepcrB-18Z, 

Chtpflcrn. Tllinols. 



AMATEUR Photographers attention I Im- 
prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 
sample copy of American Photography, 
enclosing ten cents for postage. Contains 
articles and pictures of the world's fore- 
most writers and plctorlallsts. Camera 
Ho use 141, 353 Newbury St., Boston, Mass. 

OIL coloring photographs a fascinating 
hobby or profitable bu.siness. Learn at 
home. Easy simplified method. Previous 
experience imneoeisanr. Send tor teee 
formation and requirements. National Art 
School. 1315 Michigan, Dept. 174C, Ohl- 

CURO. 

CASHI Spot cash for cameras, lenses, iH- 
Boeqiars. movie or still, sound pr«|eMoni. 
Send fun description by mail, or wire for 
prompt cash olTer. Over 30 years of de- 

gendability insures honorable dealings, 
lass Camera Company, 179 West Madlscm 
Street, Chicago. I llinois. 

MAK2 money in photography, trearn quick- 
ly at home. Easy plan. Previous ex- 
perience unnecessary. Common school edu- 
cation sufficient. Booklet and requirements 
free. American School of Photography. 1315 
Michigan. Dept. 174C. Chic ago. 

GORGEOUS Girls! Nude photographs for 
Art Study! Post card size. Glossy finish, 
no two alike, 10 for $1.00, 25 for $2.00 post- 
paid. Cinema Artists Studios. Box 328-0, 
H ollywood, Calif. 

CAMERA Repairing. Bellows made to or- 
der, shutters repaired. Bellows made to 
fit all standard cameras! United Camera 
Co.. Inc.. B-1515 Belmont. Chicago. 

CARTOOXINO. SIGN P.AINTING, 
DK.AmXG AIDS 

QUICK Landscape Painting Course $3.00. 

List free. Sign PuUiabing Company. 
FarmlngtoH. Missouri. 

SENSATIONAL Cartoon Business. Markets. 
Hartman Studios. 2438 W. Lincoln, Neb, 

CHALK TALK STUNTS 

LAUGH producing program. $1.00. IIIUB* 

trated catalog 10c. Cartoonist Balda, 
Oshkosh, Wis. 

CHEMICALS A APPARATUS 



CHEMISTRY Laboratory apparatus and 
chemicals for industrial, analytical, and 
experimental labantoflaa. Complete aup> 
ply service for students taking correspond- 
ence school chemistry courses. Send 3e 
postage for free 44 page catalog. Dept. 
M26, Biological Supply Co., 1176 Mt. Hope 
ATe.. Bochestar. N. Y. 

WINN'S new idea Home Laboratory Chem- 
ical Kits and apparatus outfits for home 
experimenting. Send 5c for literature and 
retail supply catalogue. J. H. Winn Co, 
Dept. 811. 124 W. 23rd St.. N. Y. 

HANDBOOK for Chemical Experimenters, 
Hundreds of experiments; illuatratad; 
SOc. Experiment booklet, 10c. Reading 8el> 

entitle C ompan y. Reading. Pa. 

FREE Catulog: Chemistry, Mineralogy. 

Biology, Optics. Tracey Laboratories, 
EvanstoQ, Ulinois. Special: Laboratory 

Manual. 278 BxperlmenW. Send flOc. 

LABORATORY spectrosGope for chemical 

iinalvMs $2.50. McCuttlllff BOOM, OaBV- 

bell, California. 

LUMZNOD8 Patnta vlU glow tat dark, ax 

colors. Fairmount Chemical Co., 196 Lio- 

erty St.. NOW York City 6. 

FREE chemical catalogue. Enclose 3c Post- 
age. Greenwood, 398 Broadway, New 
York. 

288 PAGE Apparatu.s Catalog scut for 50c, 
i::;: }':<vj- Cin-mi':.: C:.i ta;i':.,- 'Ju'. l.;ibora- 
toi> ?.I.iii-i-;.ii.s. '^.ilT VuiCLiiUL---.. CiiieagO. 

DETECTIVES 

DETECTIVE training-Secret investigations 
-Easy method-Fingerprints. Booklet Free. 
International Detective System. BOX 786-P, 
Journal S quare . Jersey City — -6. 

DETECTIVE Training. Phillips Secret 
Service. 1917-C North Kenneth, Chicago. 

m. 

DETEOTIVISS— Work home— Travd. BX- 
perience unnecessary. Write, WagODar. 
P-125 West 86th. N. Y.. N. Y. 

^ DOGS, BIR DS. PETS 

ST. BEHN.VrD puppies. Champion sired 
beauties. Franklin Young, R3, Rlverhead. 
Long Island, New York. 

DRAFTING INSTRUMUNTS 

FREE catalog of drafting instruments and 
supplies. Gordon's, 162-PSB Madison. 
Chicago. 

EDUCATIONAL A INSTRUCTION 

PREPARE yourself now for a well paying 

radio position after the war. Obtain 
your fVC commercial radiotelephone and 
telegraph licenses through our home study 
courses, written for the man who has for- 
gotten higher mathematics. An easily read, 
easily understood course. Moderate tuitloa 

York. N Y. 



WELDING — Electric Arc. Learn quickly by 
actual practice at Hobart Welding School. 
Individual Instruction at bare cost of ma- 
terials used. 50c in stamps brings valuable 
welding lessons post paid and full particu- 
lars. Hobart Welding Scbool, Box P-932. 
Troy, Ohio. 

GOOD "Used" educational books on all 
subjects bought, sold, rented, exchanged. 
Satisfaction guaranteed. Complete details 
and 84-mge lUiutnted tartmla eataloc 
Free, write Kelson Company, 321 South 
Wabash, Dept. 203. Chicago. 


FDBLDOLASSES, TELESOOPIIS * 

MICROSCOPES 

POWERFUL Telescope Lens Kit — Consists 
3" diameter 75" focus objective — SOX and 
lOOX astronomical eyepieces — mounting di- 
rections. Optical parts finished. Builds 
six foot refracting telescope in evening of 
easy work. Guaranteed show Moon's 
craters, rings Saturn, moons Jupiter, dou- 
ble stars, etc. while they last, $1.95 post- 
paid or O. O. D. plus postage. With 50X 
terrestrial eyepiece $2.95. Pneegor Optical 
Company, PS-9, Sunbury. Pa. 


HIGHGIt.^DE SALESMEN 


ADVERTISING Book Matches. America's 
largest manufacturer of Union Label 
Book Matches. Fast selling line. Large 
sales producing kit. Sanq^ matchqi. Com- 
plete cut catalog. 17 color combination 
makes selling easy. Commission in advance. 
Superior Match Company, 7530 Otten- 
wood Ave., Dept. P-9, Chicago. 

HOBBIES, COLLECTIONS 

FREE Hobby Fremiums— Send 5c for sam- 
ple of our new Hobby magailne and 

offers. Paramount DtetrtbutimTBox 864-R. 

Denver 1, Colorado. 

BEAUTIFUL Stones removed from rings. 

etc. 100 assorted $2.00. Lowe's, Box 
M-311, St. Louis. Mo. 


RADIO Engineering, Broadcasting. Servic- 
ing. Electronics, Aviation, Marine St Police 
Sadlo taught thoroughly. All expenses low. 
Oo>educ«tronaL Catalog free. Dodge In- 
atltate, Dept. 500, Valparaiso, Ind. 


LENSES: New. edges slightly chipped. For 
making powerful telescopes, fleld glasses. 

magnifying, experimental optics. Useful in 
photography for copying, ultra closeup 
sliots, kodachrome viewer, etc. Set No. 
301-N IS lenses and big ten-page idea 
booUM, $1.60, postpaid. Bdmnnd Salvage 
Co., P. O. AndnDoa. N. J. 


BX A Doctor. Learn chiropractic. Fast 
growing profession. Residence course 
only. Write for catalog. Texas Chiroprac- 
tic College, San Pedro Park, San Antonio. 
Texas. 


24 BEAUTIFUL inch size ore specimens 

postpaid $1.00. Arizona Mnieral Speci- 
mvn Co., Cherry, Arizona. 


MICROSCOPES! Research — Industrial — 
Amateur — Accessories. We sell — buy — re- 
pair — exchange. Inquiries invited. National 
MicroecMge Bxchange. 119 cauunben St.. 
New Yonc, N. 7. 


"HOBBY Humor" — Fun-fest magaiine. 
Sample— 10c 148 Ohestnut-S. liberty. 

New York. 

20 DIFraRENT cactus plants postpaid. 
$1.00. Eulalia Turner, Azusa, Calif. 


EXCEPTIONAL Opportunity. Operate a 
Collection Agency-Credit Bureau. Quick- 
ly learned. Many make $5,000 yearly, up. 
Write Cole Associates, Syracuse, N. Y. 


CLINICAL Laboratory Technic taught in 
your own home. Practice outfit supplied. 
Bulletin free. Imperial Technical Institute, 
Box 973-B, Austin. Texas. 


ASTRONOMICAL Telescopes, binoculars, 

UUiltCl do , llllui UbUU|JCO • UU U 1(11 i. t bUlUt 1 C 

paired. Send lOc for list of instruments de- 
sired. Rasmoaaen. Boat 284, Amsterdam. 

N. Y. 


HOME CRAFTSMAN 

28 LAWN Ornament patterns 2hc. Other 
patterns: IS'-aV bi^: Dutch girl. Dutch 
boy, pirate, bull terrier, Mexican girl. Mex- 
ican Doy, dwarf, penguin, flower girl, 10c 
each: 3 for 25c! 25 novelty patterns' 30c. 
All 62 full size patterns $1.00 postpaid. 
Strother, Box 383-EV, BeUngton, W. Va. 


PROPHECY Club reveals FDR's name ap- 
mroxlmated by six prophets who described 
HAW Christ. Christ is here I Details — 
dime. Nichols, Box 85. Waltham, Mass. 


MICROSCOPES. Scientific Laboratory 
Equipment, bought* 80ld. repaired, ex- 
cnangeo, ^aLaiog. ueorge x^iem, ««9 
Fifth Avenue, New York. 


REFRIGERATION Service Course. 24 Il- 
lustrated manuals. Reasonable. Booklet 
Rm, Mechanics School, Dept. 828. 4701 
West Pico. Los Angeles. 


FOR INVENTORS 


MAKE your own lenses. Kit containing 
lens blank, tool, grinding and polishing 
materials and instructions only $1,00 — in- 
cluding instructions for making powerful 
telescope, telephoto camera, helioscope. 
Jamer, Manorville, New York. 

CATALOG: Tools, Decal Transfers. Pat- 
terns Novelty Furniture, Lawn Orna- 
ments, Silhouettes, Letters St Numerals. 
Other Lines. 500 articles finely Illustrated, 
Write Wo-Met Shop. Aehbum, Oeorgla. 


INVENTORS — Patent your invention — send 
now for our new Free copyrighted book- 
let, "Protect, Finance, and Sell Your In- 
vention", and "Invention Record" form. 
This booklet guides the inventor from the 
first step toward patent protection to final 
profit making from his invention. Reason- 
able fees, conscientious counsel. McMor- 
row & Berman^ Registered Patent At- 
torney, 143-V Albee BuUdlng. Washing- 
ton, D. C. 


USBD Correspondence Courses, and Tech- 
nleal Books Bought, Sold, Rented. Cata- 
log Free. Educational Exchange. Henagar, 
Alabama. 


SEND for vour free copy, "Creative Power 
Is Available To You " Creative Thought 
Studio, GreendaleSialion, Worcester, Mass. 


ARTISTIC Lettering SlnutUfled. Samples 
Free. Thompaon School, VnPS, Fonuae. 


PATRIOTS Make, sell laminated wood 
flagpoles. Instructions and full size 
weatnervane patterns, $2.00. Michael 
Schumacher, Westhampton Beach. N, Y. 

276 ANTIQUE Firearms, Swords. Car- 
tridges. Rifles. miUan HeUica. Catalog 


Michigan. 


HOME Study Course. Drugless Therapy. 

Free literature. Inst, of Drugless Ther- 
apy, Tama, Iowa. 


INVENTORS: Learn now — without obli- 
gation — how to protect and sell your in- 
vention. Secure Free "Record of Inven- 
tion" form for establishing date of your 
invention — and Free Book "Patent Guide 
for the Inventor", containing complete in- 
formation about patent procediure and sell- 
ing inventions. Delay may be costly. For 
prompt, confidential service— write to — 
Clarence A. O'Brien St Harvey Jacobson, 
Registered Patent Attorneys, 32A-J Adams 
Building, Wasliington, D. C. 


ATITO-Hypnosls— amazing new aid to per- 
aonal power. Free details. Victor, 675 
Eliot. Denver 4. CMorsdo. 


lOc. (Photographs cc Most) Halln, We- 
nona. IlL 

INVgWTIOMI WAMTBD 


ACCOUNTING— Qualify quickly. Inexpen- 
sively; request free booklet. Adams 
School. 713 Ambassador Bldg., St. Louis. 


INVENTORS' Opportunity— Large Pacific 
Coast manufacturer with iron, aluminum 
and magnesium, and permanent mold 
foundries, and large production machine 
shop (now 100% on war work) will consider, 
on royalty basts, mechanical inventions of 
volume sales possibilities for immediate or 
postwar sale and manufacture. National 
coverage. No engineering or tooling cost 
to you. Describe invention and uses in first 
letter. Development Department, The Kin- 
ney Company, 375 K. Ave. 10. Los An- 
geles. Calif. 


FREE list, world's best technical books for 
home training. Metro, 711-S, So. Dear- 
born, Chicago 5. 


WE offer complete designing, engineering, 
preparation of patent and wind tunnel 
testing to inventors at reasonable prices. 
Aerodynamic Research Corporation. Ex- 
ecutive Offices, 601 Tower BuUdlng, Wash- 
ington. D. C. 


DANCING made easy! Diagramed ballroom 
course, postpaid $3. Ludwig's 532 Oeary, 
San Frandaoo 3. 

LOCKSMITH Course. Lock-picking, key- 
Shop, Canadian. Texas. 


INVENTORS: New military and commer- 
cial Inventions urgently needed by manu- 
facturers. Write for particulars. Chartered 
Instltnte. Dept. 3-A. Washington. D. O. 


BUBOmiGAI. SUPPIXBS * BQUIF. 


MEW Product Ideas — A reputable manu- 
facturer will consider new patentable 
items (preferably of metal) for manufac- 
ture and distribution in the aircraft, auto- 
motive, marine, industrial, or household 
field. Ideas will be purcha.>;ed outright or 
on royalty if accepted. Write briefly the 
nature and intent of your idea and, if In- 
teresting, we will send complete Instruc- 
tions on how to submit full details for fair 
consideration. Address P. O. Box No. 6798, 
Philadelphia, Pa. 


ELECTRIC FeneU: Writes— Engraves all 
Metals. $1.00 postpaid. Beyer UU., 

4515-C Cottage Orove. Chicago. 


INVEST with Uncle Sam. Get your money 
buck with big interest: receive freedom 
and protection in return; buy U. S. War 
stanuM and Boodsl 


FOR motors, welders, generators, other 
LeJay Building. Minneapolis, Minn. 


INVBMTORS wanted to register with oc- 
clusive service. P. O. Box 6701. IjOs An- 
geles, Calif. 


ENGINES. MOTORS, ETC. 


CASH for practical ideas and inventions. 
Mr. Ball. BB-9441 Pleasant. Chicago. 


WINDING Data. 225 motors, single and 
three phase, $1.00. Motor Data, Box 7631, 
Kansas City 3', Mo. 


FORMULAS. PLANS, ETC. 


INVENTORS: Have you a sound, practical 
Invention for aate, iMtented or un- 
patented? If so. write Cnartered Xhstitute 

of American Inventors. Dept. 3-C. Wash- 
ington. D. C. 

CASH for Inventions— Patented, unpat- 
ented. Mr. Ball. 80-M«l Fiinnatr<ni* 

cago. 

INVENTIONS Promoted. Patented or un- 
patented. Write Adam Fisher Company, 

183-A Enright. St. Louis. Mo. 


FARMS, OTHER REAL, ESTATE 


AUTHENTIC Formulary 924 pages (illus- 
trated). 10,000 Money making formulas, 
recipes, matnictions, substitutes. $2.00post- 
paid or CCD. (Foreign, $2.35). Catalog. 
Adams-Brown, Chestnut Hill, Mass. 


SEE the Highlands of Louisiana where 
winter brings no idle acres. Choice cut- 
over land at low prices with terms. Send 
lor descriptive book without obligation. 
ZiooK-Bell Farm Land OontoratioD, NT R. 
ATLong Bldg., Kansas dir. MO. 


CHEMICAL analysis, research, all prod- 

iiptjc* mamifftrtiirinor fnrmiiln^ nrrtppQcpK 

furnished. 3S years experience. Central 
Laboratories, Dept. S, 312 David Whitney, 
Detroit 26, Michigan. 


STROUT'S Big Farm Catalog! 100 Pages 
describing 894 properties in 18 States 
from Maine to Florida and west to the 
Mississippi — many pictures, rock-bottom 
prices. Write today lor this money-saving, 
time-saving book. Free. Strout Realty, 
255-ZB 4th Ave., New York 10, N. Y. • 


I STOPPED my hair from falling out. My 
own formula $1. Innedients any drug 
store. Remodan, Box 35. East Stanwooo, 

Washington. 


INVENTORS! Have you good patentable 
ideas? Write Mr. Metzler, H West 42nd, 
N. Y. 

xiN vfjiN X vjrvo ! raieniea or unpatented we 
will promote your invention. M. Hum- 
phries. 812 Otis Bldg., Phila.. Pa. 


ICELESS Ice! Colder! Cleanerl Cheaperl 
Instructions, 25c. DueSy. E28. Covlng- 


GOOD Farm Bargains. Washington, Min- 
nesota, Montana, Idaho, Oregon, North 
Dakota. Dependable crops, favorable cli- 
mate. Write for literature, lists describing 
typical farms. Specify which state. J. W. 
Haw. 120 Northern PaeUc Kg., St. Paul, 
Minn. 


tOB. JOf. 

FORMULAS— AH kinds. Latest money- 
makers; literature Free. KemiKal, Park 

Til 

itiuge. 111. 


INVENTIONS wanted with post-war possi- 
bilities. We can place yours noW. P. O. 
Box 5701. Los Angeles. Calif. 

LEGAL UlKECnOKT 


Robbias Bldg., Springfield, Ohio. 


iKL£j.AXOAn ijcgni Mailers reiiaoiy n nnnnio. 
A. Munoz, 240. Juarez. Mexico. 


FrR FARMINO 


.MACmNEKV FOR SALE 


40 ACRES, near White Rlver, unimproved; 

poultry land. $190; $5 down. $5 monthly. 
Free list and literature. Hubbard. 209 
Orooman Bldg., Kansas City, Kans. 


CHIN-CHIN Giant Chinchillas. King of 
Rabbits, Most Valuable Fur. Best Meat. 
Most Prolific. Small Cost, Large Profit, 
wiilow 1STQ0& rarni, a. u. 10i ociiorsviiic* 


ATLAS 612 screw cutting lathe. 6 inch 
swin^. 12 inch between centers. ^'"fHjr 
attachment, accessories, bench. Sr. H7J. 

Tippett. Dothan. Alabama. 

MACHINERY, TOOLS & SUPPLIES 


MINNESOTA, Wisconsin Farms; Resort 
lands with lake frontai,'e, $3 to $10 per 
acre. Free particulars. Landco, 2662 
Rutherford, Hollywood, Calif. 


HEARINO AIDS * BBPAIB8 


WE bny Si sell new St used tools tc ma- 
chines for private St commercial shops. 
Circulars free with list of 000 books at re- 
batajpclMIL H. A. BrtalDKlua. aibSfTflQMKl materia] . 


HEARING Aids, Repairs, and Batteries. 

Quick Service. Wholesale, retail guaran- 
teed. Marahan Bromi. U East Omgieai 


40 ACRES good land. $200. $5.00 down. 
_ monflifer, B. W, Stawsrt. InvcmaM. 



MODERN machine tools such as Mills and 
Shapen easily and auickly built from 
Lewis plain or semi-machined castings. 

Furnished complete with materials and 
detailed blueprints at a fraction the cost 
ot comparable finished tools. Widely used 
in war production. Send 10c to cover cost 
of mailing catalog describing 23 items. 
Lewis Machine Tool Co., Box 116. Station 
A. Dept. S-32. Los Angeles 31. California. 

BED Turrets, Hex, Head Self Indexing. 

Cross Slides, Two Post: Lever Collet 
Closers. For Logan, Atlas. Craftsman and 
South Bend Lathes. Quick deliveries. 
Thomas, 41B3 Weat Ave. 40. Xtos Angeles 
41. Calif. 

STEEL beam trammels for draftsmen, en- 
gineers, mechanics. Circular Free. Clair 
Company, Box 92, Blytheboume Station, 
Brooklyn. N. Y. 

FOR sale new and used reamer and mill- 
ing cutters not catalosued. Furnlsbyour 
list of requirements for prices. Write P. O. 
Box 493. Flint. Michigan. 

NEW caliper, direct reading, speeds up de- 
fense work, cheap. Free illustrated cir- 
cular. Factory, 811-H East 31st. Kansas 
City. Mo. 

GRIND Drills Like Factory: Attachment 
for Bench Grinder. Cheap. Factory, 

811-A East 31. Kansas City. Mo. 

ATTACHMENT grinds, drills, factory ac- 
ciiracy, $5.95 postpaid. E. Z. Mfg. Co., 

327 No. California. Burlwuilc California. 

BDILD 7our own lathe grinder, castings, 
building instructions. $2.50. Particulars, 
10c. Star Machine Shop. Kingfisher. Okla. 

USED Lathes. MiUers. Grinders. Shapers, 
nuur. MlMblne Servioe, Newxaaerver- 
mont. 

RECLAIM dull and broken drills with Nu- 
Way Drill Grinder. Circular free. Trac- 
tor-Lite-Mfg. Co., Spirit Lake. Iowa. 

TELESCOPE Gauges made to order, guar- 
anteed. Morosco, 19148 Marx, Detroit. 

MAGIC TRICKS. PUZZLES. 

JOKER NOVELTIES 

U43 EDITION Douglas lamous Catalog of 
500 Tricks you can do! All the latest with 
cards, coins, thimbles, balls, ropes, appa- 
ratus, books, illusions. 128 pa«e.'', only 10c. 

Douglas' Magicland. Dalla.s. Texas. 

8URPRISE your pals. Your name (or 
theirs) in screaming headlines, front 
page Hollywood newspaper 25c. 4 tor SOc. 
postpaid. Lefavor, Printer, Arrowhead 
Springs, San Bernardino. Calif. 

HOLLYWOOD Special! Magicians button, 
catalog, ghost illusion and free trick for 
18e. iuha Hoon td COttrlea. Box 8888. 
HOuywooa. Calif, 

FREE. Magicians send for Catalogue, Bar- 
gain Lists latest Magic Tricks, Jokes, 
Puzzles, Novelties, Books. Magazines. Dean 
Smith. Box No. 16-PS. Monroe. Louisiana. 

WORLD'S largest professional magic shop 
keeps you in touch with latest tricks. 
To receive maihngs send 25c for 1943 cata- 
log. Holdens. P-2 20 W. 4 2nd St.. New York. 

MAGICIANS'. Gambiers' secrets exposed. 

Cards Dice. Piinchboards, Slot Machine. 
Catalog lOc. BcKjk Co.. Blix 6;i, Louis. 
Mo. 



JOIN Magicians' Fraiernity! Monthly 
magazine of trick.s. sample 10c. Interna- 

tional Magicians. Mount Morris. 111. 

BOOKS, Cards; Novelties. Samples, Cata- 
log lOc. Easterncity, 330-Se Wells, Chi- 

cagg . 

LEARN Ventriloquism. 3c stamp brings 
particulars. Maher, 1707 Casgrain, De- 
troit 9, Michigan. 

DOLLAR Magic Set Free with Professional 
XUnstnited Oatalog. 26c. 4462-PS Oer- 
mantown, Philadelphia. 

HYPNOTIZE Anvone, Easily, Speedily! 

SimpUfied Course. So. 00. Guaranteed! 
2404N15, Philfidelplua. 

BE a Magician. Large professional magic 
catalog of latest tricks, 25c. Ireland, 
P-100 North Dearborn. Chicago. 

MAyUFACTPRING 

MODELS, small lot manufacturing, metals. 

plastics, etc. Mllburn, Burlington, Ken- 
tocky. 

APLITARV lNSIf;XI.\ 

EMBROIDERED Emblems for service men. 

Send 10c for sample wonh 2,)c, price 
list; 1(1(1 for T!)r-:cni:i Guide H-.bbvauild. 
35A We.sl 'S2[\d Strut.':. :,!.-,', Y'j: 

MILK <iO.\TS 

DAIRY Goat Journal, Dept. 368. Columbia, 
Mo. Monthly magazine crammed with 
helpful Information, $1 yearly, introduc- 
tory 5-month subscription aSc. 

MISGKLUkHKOUB 



MEDICAL Laboratory Technicians in great 
demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for tree eatalr" 
Imperial Te^leal nastttute, Btuc ~ 
Amttn. TWM. 



Uogue. 

m-a. 



A THOUSAND Laughs— Unique Jackass 
Cigarette Dispenser Holds 10 cigarettes. 
Simply press donkey's head down, tail 

rises — presto — out slips cigarette. Satis- 
faction guaranteed. Shipped C. O. D. for 
98c plu.s small money order fee or $1.00 

v^l^l ij: der. Saniuio Indus' nc,-,, Dept. 

DEAFNESS. Why? Good hearing without 
mechanical aids. No drugs. Relieving deaf- 
ness. Johnston. Sta.C. 'Vancouver, Canada, 
WE buy, sell and trade anything of value, 
old or new — free Usts. Can use agents 
to represent us. Estes, Box 155, St. lut- 
thews Branch, Louisville, Ky. 

DESCRIPTIVE Photos; 100 Addresses 25c. 

Hobby Humor 10c. Morrelle. 130 Nob 
State. Chicago. 

RECEIVE malls, magazines, samples. Your 

name In numerous mailing lists 10c. 
Howard, 396 Broadway, New York. 

MEXICAN Jumping beans — dozen 2Sc. 

Meztoan FroduetB, las North Main, Tul- 
sa, Oklahoma. 

SNAPPY cartoon booklets. 7 for SOc. Tor- 
lan's, 247 Chapel Street, Hampton. 'Va. 

COIN ctaangm 43.50 postpaid. D. Sela- 
man, 875 ThornhlU, Cterwanil >. Oblo. 

MODELS * MODEL SUPPLIES 

SHIP model kits and fittings. Complete 
line Fisher model yacht equipment. All 
Boucher. Fisher. Marine Model and Ideal 
Kits, fittings and blueprints at standard 

C' :es. Most complete stock in New Bng- 
d. James Bliss s Co.. Ine.. 320 state St., 
Boston, Mass. 

MOST complete Illustrated Catalog— "O- ', 
HO OO" Model Railroad Parts ever | 
pubUshed. Send Sc for maUlnf . SidUr. 1371 | 
Gates Ave., Dept. 800. Brookqm. H. Y. 

RAILWAY models, complete line informa- I 
tive catalogs. O Gauge 104 pages. 25c. ■ 
HO 48 pages. 15c. Walthers. 269 Erie, Mil- 
waukee. w**"""**". 

SHIP Model and yaebt supplies, complete 
lam M pam Qitatocoe. 20c. "Wm, WUd. 
510 R utSlSt.. New^ork City. 

MONEY MAKING OPPOBTCKlTIliS 

LEARN Metascience. Remarkable drugless 

healing. No manipulation. No apparatus. 
Unbelievable simplicity and results. Inex- 
pensive correspondence course. Write Meta- 
sdence. De Land. Plorida. 

STRENGTH alone — Is not enough to get 
you what you want!! Read "If Its 
Wealth You Desire". Only $1 postpaid, 
C.O.D.'s filled. Satisfaction guaranteed. , 
JBdacational Books. Dept. B. Homer. N. Y. \ 
WORK for yourself. Operate special mail- 
order service selling money-making 
plans, formulas, courses, books. Sample 
stamp. Supreme. 559 East Sixth. South 
Boaton. Mass. 

OPERATE your own refrigeration repair 
business. Little capital required. Il- 
lustrated home course tells now. Free 
booklet. Mechanics School, Dept. S25, 
4701 West Pico. Log AngriM. 

EARN $5.00 selllag 10 tMuns aensatlcnal 
new Christmas X>eaL Sample prepaid 
SOc. Chas. Lake^ 11030 164fli. Jamaica 3, 

New York. 

"EARN Extra Maaag At Home", ftiare or 
Pull Time. Free dreular describes 127 

Monev Making Plans, Ideas, etc. Details 
stamp. GofHot Service, Alhambra. Calif. 

NEED extra money? Let us show you how 
to make extra money In spare time at 
home . . . irifbaut personal selling. Plans. 
5000 Train. Cleviwnd. Ohio. 

NEW low priced lawn mower grinders. 

hand or power operated. Stamp appre- 
ciated. Anton Wellert, 142 Oayurd St.. 

Blnghamton 24, New York. 

DETECTIVES Earn Big Money. Experience 
unnecessary. Particulars free. Wagoner, 
P-125 West 86th, N. Y.. N. Y. 

EARN money evenings, copying and du- 
plicating comic cartoons for advertisers. 
Cemle-Ads. Argyle. Wisconsin. 

OPPORTUNITIES Oalore. jdant malls 10c. 

sample mailing free. Harray Teeple, 
(PS), Decatur, Ind. _ 

MOypMKNTB 

MONUMENTS— Direct Low Prices, Freight 
paid. Guaranteed. Free Catalog and 
samples. Write Granite-Marble Factory, 
A49. Oneco, Florida. 

MOTION PICTURE & SOUND 
EQUIPMENT 

COMPLETE 16mm, 360' sound subjects- 
perfect— *5.75; 8— 16— 35MM. Films 
bought, sold, exchanged. Catalogues, sam- 
ple film — 10c. Intematlonal-S, 2120 Strauss, 
Brooklyn. N. Y. 

NEW Movie Films— Wholesalel Free Cata- 
logue! "Surprise" SampleSi lOc. Su- 
perlor. 126 Pourth. Paterson. N. J. 

ESCAPADE at Dawn, 8mm., 50 ft., $2.00; 

16mm., lOO ft., $4.00. Olamour lists, 
samples, dime. Jenkins. 303, SImira. N. Y. 



LEARN Movie FroJecU( 



Free catalog. 
Elmira. N. Y, 



CMtb 
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HOW I added somd to my 8mm projector, 
mformatlcn win be given for $1,00, D. 

Sarcone. 3239 Fenton Avenue, Bronx, N. Y. 

35MM SOUND features! Shorts! Techni- 
color samples lOc. Demsey, 1613 Stewart. 

Youngstown. Ohio. 

SALE — rent — exchange— 8-16mm movies. 

Send stamp for cataloguf. ikiiifj ■ 1 ilins. 
1653 Cosmo, Hollywood. Cdiionua. 

SEND stamp for 16mm, 8mm catakMoa. 
sie rling's, 679 Northampton, Easton,Pa. 

FREE Movie Catalog; sample film lOc 
Goodwill Company, Jackson, Tennessee. 

MOTOKCYC'I.ES, BICYCLES ft 
St i'l'LIES 

MOTORCYCLE Manual— 192 Page Ameri- 
can "Questitms- Answers" ccMnplete serv- 
icing information Rarleys, Indians, Hen- 
dersons, Servicycles, 'Villlers including war 
models $1.10 "Motorcyclist's Work- 
shop" $1.50 "Modem Motorcycle Me- 
chanics and Speed Tuning" 435 pages care 
American, English Motorcycles $2.50, with 
drawings, specifications U. S. Army Jeep, 
Oerman War MotoraydM $3.00. All post- 
paid. Clymer. 307 West Pico. Los Angeles, 
Calif, 

"MODERN Motorcycle Meclianics And 
Speed Tuning". 435 pages, 200 illustra- 
tions, the most up-to-date and complete 
book on motorcycles ever issued. 82.60 
postpaid. Descriptive folder free. Nlchol- 
soii Brothers, Saskatoon, Canada. 

100 MILES Gallon! Motor-Scooters, Mo- 
tocemies, 'Whlner Bicycle Engines, Midg- 
et Auiomobllea, Gasoline Engines. No pri- 
ority Necessary. Full informatlail, prlML 
illustrated catalog one dime. Clymer. Ml 
W. Pico. Los Angeles. Calif. 

PLAMSk Drawings, specifications, instruc- 
tions for building attractive Motor- 
Scooter complete |2.00 Poet^^d. ft^TftfftiW 
Catalogs 10c. Clymer. 307 W. PlGO. LoB 
Angeles. Calif. 

BEADTIFCL Recap Motor-Scooter Tires. 

No Priority Necessary, All sizes. Infor- 
mation catalog 10c. Clymer, 307 W. PlCOk 

Los Angeles. Calif. _ 

BUILD Electric Bicycle. No diains. gears, 
welding. Flans $1. KlatISS, 1300 HlS* 

souri St., Pittsburgh, Pa. 

Ml SIC. .Mt'SIC.^L IXSTRI MEXTS 

PIANISTS — Free booklet shows how yoa 
may greatly improve Technic. Accuracy. 
Memorizing, Sightreading and Playing 
through Mental-Muscular Co-ordlnaUon. 
Quick results. No obligation. BroadwOH 
Studios. Dept. 931, Covina. Calif. 

SONOWRITBRBI Send your poems for our 
offer and Pree "Rhyming Dictionary". 
Phonograph Records made. Vandermlt 

Music Studios, BOX 113, Dept. W8. Coney 

Island, N. Y. 

LEARN Popular Piano! Play hit songs in 
boogle-swing style. Pianists, send dime 
for sample arrangement. Home-study fold- 
er free, christensen Studios. 765 ffimball 

Hall. Chicago. 

ROOT'S Pleasant Hours. Piano Instructor. 

88 pages. Sold nearly a milUon. 7Sc 
postpaid. Satisfaction guaranteed. Me- 
Kinley Publishers. ISOl Bast 8Sth St.. 

Dept. 3396. Chicago. 

SONGWRITERS: Write for Pree Instruc- 
tive Booklet Outlining Opportunities. 
United Music Corporation, Dept. 31, 
Salem, Indiana. 

ACCORDIONS —60'^i— Buy— SeU— Repair 
all makes. Metro. 43 Nortb Albany. 

Chicago. 

WANTED! Lyrics, melodies toe songs. We 

arrange, publish, !iell. Superior Song 

Studios. Passaic. N. J. 

r.\TKNT ■\TT()I{NF.VS 

INVENTORS: Learn now— without obli- 
gation — how to protect and sell your in- 
vention. Secure Free "Record of Inven- 
tion" form for establishing date of your 
invention — and Free Book "Patent Guide 
for the Inventor", containing complete in- 
formation about patent procedure and sell- 
ing inventions; illustrating over 150 basic 
mechanical movenient.s. Delay may be 
costlv. For prompt, confidential service — 
write — Clarence A. O'Brien & Harvey Ja- 
cobson. Registered Patent Attorneys, 32B-J 
Adams Build ing. W usliington, D. C. 

INVENTORS: Before disclosing your in- 
vention to anvone send for Form "Evi- 
dence of Conception"; "Schedule of Gov- 
ernment and Attorney's Fees" and instruc- 
tions. Sent free. Lancaster, Allwine Sc 
Rommel, 413 Bowen Building, Washing- 

ton, D. C. 

INVENTORS: Send for free copy my 73- 
page book on patents. Reasonable terms. 
Prompt action. Confidential, personal serr- 
iee. L. F. Randolph, Dept. 340-A, Wasb- 

Ington, D. C. 

"INVENTOR'S Ouide" free, containing 
100 mechanical movements, information 
about patenting, selling inventions. Frank 
B. Ledennann. 154 Nassau St» Ncoi^^egirlb. i 
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PROTECT your Invention through medium 
of my expert personal aenrlce. Prelimi- 
nary informftttfla Vlthout tiMlMttei. Hor- 
ace L. Beall. Wtt V Street. mTw. «. WWh- 
togton. D. C. 

PATBHTg 

INVBNTORS: Pareslghted manufacturers 
already planning poat-war sale of new 
•military products. It jrou have a useful 
~ mtad sr unpatented, write 

Jttate Qt Amerlwrn Inventors, 

Dept. 3-B. WMhtnrton. D. C. 

PATBOTS FOB BALE I 

POST- War priming will pay us! Invest!- I 
gate. Plastic compounds dispenser de- | 
Bvers uniformly, continuously. T. Pasanen. I 
PrankUn Mine. Michigan. j 

PEKSONAl. 

ATTRACT success, health, companionship! 

happiness through Ontology. Discover 
your real self. Learn to pray metaphysi- 
cally. Solve your problems through scien- ' 
tiflc mind power. Write today for free 24- 
page booklet. May change your entire life 
Alexander Keene. 0-9. Sedalia, 

LEAHN mental telepathy. Qet the things ; 

you want the telepathic way quickly, ! 
easily, with the power of your mind. Write 
quick for Free Booklet, or send $1. for 5 
weekly lessons plus personal instruction. 
Atlantean Telepathic OuUd. Box S82B. , 
Har risbur g. Pa. 

PSORIASIS SuSerers: Pixacol has brought : 

relief when everything else failed. Cau- 
tion: use only as directed. Apply external- 
ly, dries quickly, convenient Try regular 
$1. bottle without Investing a cent! Write: 
Pixacol Lab.. Box 1298. Cleveland. Ohio. 

12 USED Dresses, $1.00 plus postage. Free 
family catalogue, if not satisfied, return 
package prepaid and your money wUI be 
refunded. Send $1.00 to World Mall Order 
Co., Dept. 8. 372 Tbatlord Ave.. Brooklyn. 
N. Y. ^ 

WK Don't Dlel Taets Sptiikl Amazing 
DemonstraUon. Proofs backed by World 

Famous Scientists. "Atheism's Death" 16 
page pamphlet of Facts 10c. Otto Kaem- 
merer. 3801 Sulphur. St. Louis, Mo. 

GIVE yourself the "breaks ". Use Auto- 
Hypnosis, new, easy way to success. Free 
Information. Victor, 675 Eliot, Denver 4, 
Colorado. 

MEN, why feel old? Amazing Hindu secret 
keeps you youthful, lusty, vigorous, Free 
details. Hindu. 675 Eliot, Denver 4, Colo- 
rado. 

BUY wholesale; sell razor blades: tooth 
paste: shaving cream; personal needs; 
etc. Free catalog. Keystone, 73 Fifth Ave- 
nue. New York, New York. 

EXTERMINATE Asia RatsI Mo experience 
necessary: pays well. Put your money in 
War Bonds and Stamps to buy the powder 
to powder these rats ! 

SENSATIONAL, ThrilUng. Mexican -Cu- 
ban, art pictures, books, miscellaiuous. 
Samples, lists, 50c. Jordan, 135-L BriKhtun 
St.. Boston. 

SONGWRITERS, write for free booklet. 

Profit Sharing Plan. Allied Music. Dept. 
68. 204 East Fourth. Cincinnati. Ohio. 

ADVICE. Health. Business. Letters $1. 

Joseph Erlich, 106 Auzerais Ave., San 
Jose. Calif. 

HYPNOTISM. Complete 20 Method Course, 
2Sc. Western Institute Hypnotism, 
D-1619. Palatine. 111. 

QUALITY Photostamps from any snap- 
shots $1.00 per 100. 82-29 60th Koad. 

Elmharst. M. Y. 

LONELY? Read "Love Diary"— deluxe, il- 
lustrated, $5.00. Sample — aSc. Paul Fer- 

rante, Publisher. Palisades Park, N. J. 

HOW To Become Popular. $1.00 partlcu- 
lars. Laura Saebo. Anchorage. Alaska. 

PHOTO FINISHING 

IMMEDIATE Service! Pictures returned 
same day order received. Smashing Low 
Pre-war Prices! Sixteen guaranteed Deck- 
led-Edge Velox prints from roll, 25c. Or 
one colored or two plain enlargements Free 
with 8 Deckled-Edge prints. 25c. 16 re- 
prints from negatives 25c. Candid Rolls 
developed, Magic-Eye Timed. Vaporated. 
and enlarged to 3 x 4 on Deckled-Edge 
Velox Paper — 36 exp. 35mm $1.00; 18 exp. 
60c; 16 exp. No. 127, 60c: 8 exp. Bantam, 
25c. Reprints, 3 x 4, 3o each. We have new, 
perfect 35mm fllm! Low prices. Free Mail- 
ers, details on request. American Studios. 
Dept. 607. Lacrosse. Wise. 

yoUR choice — 16 sparkling prints; or 8 
over-size prints (deckle-edge if desired); 
or 8 prints and two beautiful "Lifetime" 
enlargements. Only 25c. Dept. 2M. ICay'S 
Photo, Lacrosse, Wisconsin. 



BEIAUTIFUL 4x6 pictures 3lic each, from 
116 and 120 negatives. 3Va x i\2 from all 
other sizes. All work guaranteed. Over- 
night service. Roll developed and 8 pictures 
30c. Roll 12 pictures 45c. Roll 16 pictures 
60c. Enlargements on double weight por- 
trait paper 5 x 7 — 30c. 8 x 10— 50c. Copies 
made from any picture 75c. Pacific Photo 
Service. Box 666, San Francisco, Calif. 

BIQOEST tl.OO value in 3SMM finishing 
today. 36 exposure fine grain 3V4iz4i,^ en- 
largements: deckled, embossed margin and 
date. Eighteen exposures 75c; sixteen ex- 
posure splits 55c. Free mailers. 8 exposure 
rolls in beautiful, deckled contact finish I 
with ambOHad wide margin, 25c. Mailbag 1 

Film aervlee. B«»KM«aA, Chicago. \ 

FINER Finishing Specials 25c. Eight ex- 
postire rolls developed with two prints of 
each or one larger print of each nega- 
tive. Genuine nationally known Moentone 
Enamel finish. Superior quality since 1898. 
Moen Photo Service, 200 Moen Bldg.. 
LaCrosae, Wis. 

OIL coloring photographs a fascinating 
hobby or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
furniation and requirements. National Art 
School, 1315 Michigan, Dept. 172C. Chi- 
cago. 

CHERISHED photographs or snapshots en- 
larged. We will make a life-Uke 8 x 10 
portrait of any picture. Original may be 
old and any size. For Free estimate and 
details, send picture which we return. 
Grand Photo Studio. Dept. O-l. 2309 
Grand Concourse. Bronx, N. Y. 

FREE Your favorite star's autographed 
photo with trial eight exposure roll de- 
veloped, including 16 prlnt.s~25c. Holly- 
tints, S-1350. Hollywood. California. 

FILMS Sdentifieally developed, plus 8 
beautiful .4x8 enlargements. 30c com- 
plete. Photo Service, 107 Dewey St.. New- 

ark. N. J. 

BEAUTIFUL enlargement from each pic- 
ture on roll. 36c. Out Rate Photos, Dept. 
A-6, Janeaville. Wisconsin. 

NEWS Photographers:— "Press Identlflca- 

tlons". Catalogues. Press Supplies. 1934-8 
Elev ent h. Washington, D C_ 

REPRINTS 16 for 25c; 75Tor $1 00. Eshle- 
mans Studios. Box 33 IH, Perth Amboy, 
N. J. 

PRINTING, MrLTIGRAPHINO, 
MIMEOGRAPHING, I.ABELS 

DISTINCTIVE Printing— Business Forms, 
Letterheads. Stationery, Folders, etc. 
Get our quotation on your printing. Free 
copy service, counsel, samples. United 
Enterpriaea, Dept. PS-2. Box 93, Down- 
Ingtown, Pa. 

75 x 11 Hammermill Letterheads and 
75 Whitewove Envelopes, $1.00, Postpaid. 
BenneviUe. 907 West Roosevelt. Phil a. 

CLASSY printing economically produced. 

Quick deliveries. Samples. Sicocan. 6348 
Windham, St. Louis. 

PRINTING and labels all kinds, samples. 
Prlntrlte. 39 Banks. AshevlUe. N. C. 

1000 6 x 9 CIRCULARS for $1. Armand 

Cartier. 695 North. Pittsfleld, Ma,ss. 

PK l. NTING OLTHTS A SUPPLIES 

PRINTING Outfits and Supplies. Send 
stamp for details or dime for complete 
illustrated supply book. Kelsey, Inc.. W-8. 
Meriden. C o nn. 

PRINT at home. 10c will bring a complete 
catalog of preaaast type and auppUea. P. 
Peiffer & Company. 4 Columbia St., New- 

ark, N. J. 

INEXPENSIVE 6x9 Printing Press. Details 
Free. Novelty Shop, Downsville. La. 

PRINTING Presses, Type, Supplies. Lists 
3c. Turnbaugh Service. Loysville. Pa. 

PROFITABLE OCCUPATlONa 

MECHANICALLY Inclined Men— Own and 
operate general Appliance Repair shop. 
Complete, illustrated course snows you 
bow. Welding, Refrigeration. Motor re- 
pair. How to m hnsineaa. etc., all phases 
covered. PTee uteiature. Christy Supply, 
Dept. 1032. 2835 N. Central Ave.. Chicago. 
LOCKSMITHING Course — Practical inex- 
pensive lessons for handy men. Just 
out! Pit keys, pick locks, de-code, make 
masterkeys. Satisfaction guaranteed. Send 
for Free Details. Nelson Co.. 321 South 
Wabash, Dept. 709. Chicago. 

RAISE Highly-Profitable Angora Rabbits. 

Wool brmgs $6.50 pound. Plenty mar- 
kets. Send 25c for Literature. Instructions, 
Prices. Wm. White Angoras, Crawfords- 
vllle. Ind. 

"RAISE Earthworms for Profit." Informa- 
tion free. Bureau of Zoological Reaearch. 
106-A Broadway, Peoria, 111. 



$5000 FROM Halt Acre! Growing Ginseng. 

Fall planting. Seed, contract supplied. 
Particulars 10c. Associated Growers, Deyt. 
12. St. Norbert. Manitoba. 

$40.00 WEEKLY, Made Krownig mush- 
rooms. Fresh, Dried. Doinmioa Patent 
331583. free spawn. North American, 169Y 
Yonge, Toronto. Canada. 

RADIOS, SPPPLMS * INSTBPCTION 

RADIO Service men and experimenters 

send for our giant radio catalogue. Save 

dollars. United Radio Co.. (1000-V). New- 
ark. N. J. 

REVISED Plans 18 Crystal Sets ( SW rec- 
ord 5300 miles), with "■Radiobuilder" — 
25c. Laboratories. 1406-T 77th Avenue. 
Oakland 3. Calif. 

RADIO Servicing hints: diagrams, circuit 

explanatlona. Booklet, 10c. r 
IPubBcattoca. 32B Bonth Jefferson, i 

OKTSTAXi Radio BxpertmenteB^ WHte 
Hewlett. 29 E. 39th, New York. 

RARE COINS 

FREE! Foreign coin, banknote and Coin 
Collectors' Illustrated Catalog to ap- 
proval service applicants. Send 3c postage. 
Up to $20 cash paid for Indian head cents. 
All dates wanted. Buying list 10c. Tatham, 

Coinco., Sprlngfldd^DSO. Mass. 

WE buy Indian Cents, Lincoln Cents. Old 
Rare coins wanted. Highest prices paid. 
Send lOc today for new 1943 price Cata- 
logue of all U. 8. Coina. American Rare 
Coin Co., Dcqpt. 4. Transportation BMg. 
Chicago. 

SAN FRANCISCO Mint Lincoln Cents, 10 
different 25c. 10 different Indians, 25c. 
New Silver Dollar $1.50. Big illustrated 
coin book 50c. 1943s silver nickel and 
quarter 50c. Coins. Box 77. Alameda. Calif. 

COMMEMORATIVE $'i. Cleveland. Long 

Inland, Yoik. Elein, Texas, Kentucky. 

T.i!-m- t:1i; ■ ■ : ,1 ' I'll Catalogue 
10< . N(.i Sh^,::.:. ^.il: Lu r-i'. Utah. 

COMPLETE Catalogue of all "u. S. coins 
•2C to SI. 00. 75 Illustrations. 3500 Quo- 
tations. Price 10c. James Randall, 341 

South Dearborn. Chicago. 

WE purchase all Indianhead pennies. Com- 
plete cataUwue^lOe. Waltman. 388 
Broadway. Ifew Toit. 
10 INDIAN Head cents, dlfferant dataa. 

also pricellsts. 35c. Schultz, 10B3% lUdl- 
wood. Cincinnati. Ohio. 

HOBBY News with large premium 26e a 
year. Keim, Box 103, Sta. A, Fluahing. 

N. Y. 

FIVE Foreign Bills 25c. Twentv-flve Dif- 
ferent- SI. Beffel. Box 37. Ottawa, 111. 

KKFRIGERATION 



REPAIR Refrigeratora. Oomplete Manual. 
$1.00. Supreme Publieatlona, 328 South 

Jefferson. Chicago. 

RPHBER STAMPS 

3 LINE.S, cushinpd, indexed, 35c. 500 
Printed statements or Noteheads $1.50 
postpaid. Printrite, Wauwatosa. Wis. 

onaHKINED. 3 lines 480, atfnaturaa 81.75. 

Pederlch M fg.. Ea st PlttsPurgh. Pa. 

ONK V.r.f l,-.''. 2 fines 3 '.:ne.= 3Sr Ex- 

qUo. Box 500, Siircvepon. LoL;::>iana. 

SONGWRITERS 

SONGWRITERS! Send your poems for our 

offer and Free "Rhyming Dictionary". 
Phonograph Records made. Vanderbilt 
Music Studios. Box 112, Dept. WT, Coney 
Island. N. Y. 

SONGWRITERS: Our complete service In- 
cludes melodies without charge, song 
recording, presentation to leading publish- 
ers. Cinema Song Co., Box 670B-1. Beverly 
Hillt. Calif. 

SONGWRITERS— Send Poem For Immedi- 
ate Examination and nree Rhyming 
Dictionary. Richard Brothers, 46 woods 
Building, Chicago. 

POEMS Wanted For Musical Setting. Send 
poem for immediate consideration. Five 
Star Muslo Masters, 646 Beacon Building, 
Boston. 

SONG Poems Wanted: Write for Free In- 
structive Booklet. Outlining Opportuni- 
ties. United Music Corporation. Dept. 26. 
Salem. Indiana. 

SONGWRITERS— Your poem arranged to 
muslo. copyrighted, printed, published 
and distributed. Puritan PubUshinc Co.. 
343 8. Dearborn St.. Chicago. 

SONG Poems Wanted. We offer services 
noted Hollywood studio writer-arranger. 
Excellent offer. Hollywood Melodies, Box 
2168C. Hollywood 28, CaUf. 

GOOD Music compoaed to good worda. 
Reginald Belcher, Chatham. NOW Jetaey. 

Established 1910. 



Copyrighted material 



SONGWRITERS: Collaborate vlfb writer 

"Goodnight Sweetheart", other stDMb 
!ins. Songs recorded, exploited. SonslaniL 
Box 590C. Beverly Hills. Qaltt. 



SONGWRITERS: We offer conmMe eenr- 
i:e. Melody writing, recorduig, radio 

broadcast, promotion. Screenland Record- 
ers. Box 1247D. Hollywood. Calif. 



SONQWRITERS: Write for free booklet, 
PntfU SbMlat Plan- AUled Miuic Com> 
PUT. 10* mut glaurth. CbtcinnaU. (Xtio. 



SONaWBrtBR»— Write today. Free boek- 
^ 1^, plan. Soiur Service, 331-J West 48th. 



SONGWRITERS! AmazUig, convincing 
proposition. Hibbeler, C15, 2157 N. 
Avers, Chicago. 



SONGWRITERS. Melodies Written to 
Poems. Send Poems. "Popular Song- 
writers". Martins Creek. P a. 

SONGWRITERS — Free Book. Send Poems. 
Variety. Dept. 3. Salem. Indiana. 



SPORTING GOODS, GUNS, FISHINO 
TACKLE. ARCHEKY 



SWAP Guns and Ammunition with Klein's 
— or get Cash. We pay More — you pay 
Less, because we're America's best known, 
biggest traders. Thousands upon thousands 
of new and used Guns from $.t -up to the 
finest. All models, gauges, calil.^.s, makes: 
Winchester, Remington, Coit, Savage, 
Smith & Wesson, etc. We also buy. sell or 
trade Ammunition, Fishing Tackle, Out- 
boards. Golf Equtement, Binoculars. Cam- 
eras, Watches. Describe fully what you 
have to trade or sell for cash. Special! 
Perrine "Magic Circle ' sight lor shotguns. 
(State model, gauge, plain or ribbed bar- 
rel.) Postpaid $1. "Money Back Guaran- 
tee" bucked by 58 years' fair dealing. Free 
"Guaranteed Bargain Catalog" featuring 
thousands of "Hard-to-get" itema; sena 
dime (refunded with first order) to cover 
handling costs. Klein's BiwrtUas Goods. 
Milton Klein. Pres.. 60M BouW^Usted. 
Chicago. 

BOWS-Arrows for Becreatlon-Htmtlng- 
Fisblng. Beautiful Archery instruction 
book. 90 pages. 50 illustrations, only 60c. 
Illustrated catalogue Free. Azebery. 417 
South State, Chicago. 

OmiBlfnHIMO Readily learned at home. 

Kam extra money repairing neighbor- 
hood's firearms. Free catalog 22 firearm 
and gunsmithing textbooks. Samwortil. 

Plantersvllle, South Carolina. 

USED Ohms. BInoenlan, bought, traded, 

sold. Ammunition bought. Highest Cash 
Prices Paid. Stoeger Arms Corp., 507 
Fifth Ave.. New York. N. Y. 

SEND for free illustrated catalog of Law- 
rence leather belts, hototen, gun cases 
and other sporting equipment. Oeorge Law- 
rence Company. Portland. Oregon. 

276 ANTIQUE Firearms, Swords. Car- 
tridges, Rifles. Indian Relics. Catalog, 
10c. (Photograiuia of Umt} Heike. We- 

nona. 111. 

GUN Smithing antique and modem. Jo- 
seph Oravitter, 712B West Blodsett St.. 
Marshfield. Wisconsin. 

ARCHERY Equipment: Catalogue Free. 

Mid-West Archery, 2209-O East 75th, 

Chicago. 

USED guns, bought, sold, exchanged. List 

stamp. Howe. Coopers Mils. Maine. 
SEND 10c for list 100 used Ouns. Fray- 

seth's, Willmar, Minn. 

STAMP COLLECTING 

WOW! »10.00 Worth of Fun for only 10c! 

500 Foreign Stamps, unsorted and un- 
picked (mostly on bits of paper) Just as re- 
ceived from the church missions and other 
sources. Africa, So. America, Australia, 
China, Pliilipiiines, Dutch Indies, and oth- 
er eouBtiiea are re p rei e ated. u^udes a 
few commemoratlTes, airmails, and stamps 
cataloguing up to 25c or more each! The 
biggest Package of Fun in Stampdom — and 
you might find something really valuable! 
Price only 10c to serious approval appli- 
cants! Money back if not delighted. James- 
town Stamp Co., Dept. No. 5, Jamestown, 
New York. 

POSITIVELY Greatest Free offer— Latest 
Scott's International $4.00 Stamp Album 
— co\oring entire World, contains 36.000 
illustrated, descriptive spaces; Scott's 1943 
Standard S4.00. Catalogues "Philately's 
Encyclopedia '—absolutely Free to appli- 
cants for Foreign Approvals becoming cus- 
tomers. Bargain Stanp Service. Falm 
Springs. California. 

VICTORY Packet Free: Includes stamps 
from Tanganyika — British Cayman Is- 
lands — Animal — Scarce Babyhead — 
Coronation — Early Victorian — Airmail 
—Map Stamps — with Big Catalogue — all 
free— send 6o for postage. Qray Stamp 
company, Dq>t. PR. Toronto, Canada. 



SUTER-WONDEB Packet offered contain- 
ing stamps from Afghanistan (oblong), 
Costa Rica (triangle), Saar (colliery). Cey- 
lon (harbor I. Iraq ilate king), Mancnukuo 
(scenery). Honduras (seal). Tliis entire 

gacket lor only 3c to approval applicants, 
.ent Stamp Company. G. P. O. Box 87 
(24), Brooklyn, N. Y. 

MacARTHUR Commemorative Stamp from 
Australia: Indo-China "Boml>er" and 
new Cuba "V-for-Victory" stamps; scarce 
tl.OO Abyssinia; also packet fine stamps 
from Par East war sones. Total catalogue 
price over $1.25. Everything only Sc to 
serious approval appUcants! Methuen 
Stamp Service. Dept. 18B. Lawrence. Mass. 

500 UNITED States for lOcI 500 U.S.A.— 
abeoluteljr imiricdKd and unsorted— Just 
as recttved from church Missions. Many 
varieties, including commemoratives. air- 
mails, high values up to S5.00 denomina- 
tion! Price only 10c to approval applicants 1 
Mooey back if not delighted. Swan Stamp 
Co.. Dept. 69A, DmilOTk, W. Y. 

WORLD'S Smallest Airmail— Diamond and 
Triangle Stamps. Free Stamp Magazine, 
also magnifier to study your stamps, with 
large collection of stamps from scarce 
countries. A Bargain, 5c with approvals. 
Capital Stamp, Dept. 10, Little Rock, 
Arkansas. 

$1.00 (Cat. Price) for Ic! Two mint U.S.A. 

cat. 20c; "queer cou!;irir " packet 
(Djibouti, Manchuria, etc.>; scarce set 
Russia, cat. 75c. Everything for only one 
cent to approval applicants! Oarcelon 
Stamp Company, Box 418, Calais, Maine. 

SMOKY Mountain commemorative sheet. 

largest U. S. stamp Issued, and 33 U. S. 
including commemoratives, airmail reve- 
nues, etc OatalMB 78o— To api»oval appli- 
cants for 6e. Curnan Stamp Company. 
Dept. C. Gloucester. Mass. 

PINE Approvals, freshly moiuited. Fast. 

personal service. Tell me what countries 
you isefer and ru send their stamps. 
lUltOD tOdnner. 345 East Ocean, Long 

Beach, Calif. 

BRITISH Empire Collection! Burma. Cy- 
prus, Owalior, Sarawak, Tasmania; Also 
60 other British. Only 5c with Pictorial, 
and Commemorative Approvals. Lyman. 97 
Nas sau. New York City. 

19TH Century U. S. Commems.. Civil War 
Revenues. Battleships, $5 & $10 Stamps 
Free to U. S. Approval Applicants. Metro- 
politan Stamps, 198-G Broadway, New 
York. 

118 DIFFERENT stamps including Com- 
memoratives, Charities, Airmail, sets, 
etc. 3c with Approvals. We buy Stamp Col- 
lections. Badger Stamp Company, Milwau- 
kee S-3. Wis. 

FREE— Canadian Sets. Royal Visit, Oeorge 
VI, George V, Coronation, Jubilee. Oth- 
ers, to approval applicants. Ensign , Box 

118-P, So. Orange, N. J. 

FREE! Complete "United States" stamp 
catalog with 1,000 illustrations! Send 3c 
for postaM. Harris * Otk. M Transit 
Builmng. Boston. Misa. 

SOLOMON Islands, Seychelles, Nejd. Cay- 
mans, Manchukuo, Brunei. Everything 
3c with approvals. Viking, 130 (P) Clinton 
St.. Brooklyn, N. Y. 

FREE — Your choice of any 10 stamps from 
our first U. S. Approval selection. Illus- 
trated list included. Cosmopolitan Stamp 
Company, 1457 Broadway. Dept. 6P. N.Y.C. 

205 DIFFERENT stamps Including Haiti. 

Johore, Perak, Selangor. Triangle, only 

10c ■.'_) i-.pi'c-Q'.'i'] applii.'.i:-. t'-. Ri ;i'h .-^iaaip 
Co.. 401/ Keii:iioiH. C 'lK.i^u. Dtjji. ^(i. 

79 DIFFERENT including Tunisia, Aus- 
tralia, Indo-China, 5c approval appli- 
cants. Ransom, 1333 Pontiac, Ann Arbor, 
Mich. 

SPECIAL— Airmails — ^23 different, includ- 
ing Zeppelin. Triangles, Latin-America, 
etc.. 5c with approvals. Continental Stamp 
Co., Dept. O, Bandy Hook. Conn. 

UNITED STATES approvals complete cov- 
erage fine quality, attraetlTe prices. 
Seminole Stamps, Box 439, Oooonot Orore. 

Florida. 

WANTED: 130.000,(000 Bondbardiers to do 
their share in Stamping out the Axis. 
Remember yotir pledge and "Keep on buy- 
Ing to keep 'm ilymg." 

MEXICO Census Commemorative Set. ftee 
with approvals. PladOB Stampi. 1711>S 

Idaho. Toledo. Ohio. 

U. S. POSTAGE Due Set. V2C to $5.00 is- 
sue — 15c. Lincoln Exchange, 173 Colum- 
bla, Irvington 11. New Jersey. 

FREE Stamps. Write for approvals and 
details. Armstrong, 10 Jeanette. Youngs- 
town. Ohio. 



55 DIFFERENT United States 5c with 
Approvals. Bookman. Box 145-P, MapUH 
wood. N. J. 

150 DIFFERENT with triangles, airs, com- 
memoratives. lOc to approval applicants. 
Knowles, Box 432. Baltimore, Maryland. 

ZOOIE! Afghanistan, Siberia, banana air- 
post, etc.— 3c with approvals! Saxon, 

Valley Stream. N. Y. 

FREE!!! British Empire Packet. Postage 
3c. Williams, 601 Archerbldg, Bayclty. 
Mich. 

FREE! Western Hemisphere Packet. Post- 
age 3c. Owens, 801 Welshbldg., Bayclty. 

Mich. 

FREE! PonyExpresssetUacsimilles). Post- 
age 3c. Roberts, 401 Sbearerbldg., S^- 

city. Mich. 

FREE to approval anrtieanta 38 different 
stamps. Dormers Stamp Co., Lenox. 

Mass. 

JUMBO foreign approvals. Selection? of 
250 stamps. Beaumont Stamp Exchange. 
2667 McFaddin, Beaumont, Texas. 

U. 8. 50 Different 5c to Approval Appli- 
cants. Neumann dc Co., 6128 W. Finger 

PL. Milwaukee 14, Wisconsin. 

A $2,000 stamp plus SO dlfforent, 3c witii 
approvals. O. KnORP, BOX 1381, Bristol. 

Conn. 

FREE! World wide packet; Approvals. 
Kratzer, 143 8. Sedgwick, Wichita. 

B^ansas. 

200 DIFFERENT 25c, Cat. $4.04, approvals. 
Burtis, Brown A, Lavallette, N. J. 

50 FREE, pictorial etc., stamp dictionary, 
list. BuUard, Newcastle. Me. 

PENNT Approvals that satisfy. Nell Gron- 
berg. Box 5441S, Philadelphia 43, Penn. 

1000 MIXED U. S. Old and New 35c. 2 lbs. 
$1.00. Weatherby. Troy, Ohio. 

300 STAMPS— lOo to annroval asiriloanta. 
Fair, Box 780, Bristow, Oklahoma. 

MODERATE Cost Approvals. Reference. 

Wilson, 2 9 99 East Blvd.. Cleveland. Ohio. 
UNITED STATES Stamps on appro vaL 

Large stock. Box 488A. Minneapolis. 

400 DIFFERENT stamps $1.00. No approv- 
als. N. Greenstreet. Port Angeles, wash. 

TOBACCO— PIPES 

IMPORTED Briar Pipes. No putty, plugs 
or clay fills. No stain or varnish. Gen- 
uine Imported Virgin Briar. Excellent 
quality. Only $1.75. Send for free cat- 
alog and trial offer. Sidney Ram, 59 West 
Monroe, P4, Chicago, Illinois. 

FREE To Pipe Smokers — For a new pipe 
smoking thrill and experience, tell us 
your brand of tobacco and get Free pack- 
ace Mild. Tastv. Nature-Flavored "(jreen 

R:'/fi". Wvi-r. t.id;,v. Pi'Tr- ]\I>',bi 1 Iv. Box 
^64. Ov.-fiv boro. K> . 

TRAPPING 



FOXES, Kine in one day. Trap all lur- 
_^!^'!S*^ ParUculars Free. Guaranteed. 
WMte— Mrtrtiroofc. Blierfciimft Vermont. 

WANTED— BOSClilJAineOOT 

WANTED: 1930, V-10 Cadillac. Convert- 
ible sedan or cabriolet. Must be in good 
condition. Dix Griesemer. Lakemllls. Wis. 

ACCORDION— any condition. Give de- 
sralptton, price. Chaton. 600 Blue li- 
land. Chicago. 

OUTBOARD Motors, any condition, "VMt* 
for cash price. Asa OaUupe. Von Palr- 

fleld. Maine. 

CASH for used optical, mechanical, scien- 
tific instruments. Gordon's, 162-SB 
Madison. (Chicago. 



MERCURY (Quicksilver) we pay $1.50 per 
pound. Western Ifetal Co.. Blooming- 
ton, Illinois. 

WELPING, SOLDiatlNO 

NEW model electric welder 110 volt AC-DC: 

will weld all metals: easy to use; full 
directions. Complete witli power unit, flame 
and metallic arc attachments, carbons, 
fluxes, rods, mask; all for $19.95 — Used bar 
the Navy. Marvel Electro Welder Mfg. CO., 
195-AV Center St.. New York City. 

BUILD d.c. arcwelder without rewinding 
armature. Plans $1.00 each. 25 to 60O 
amperes from Vehicle motors. Light plant 
generators. Automobile starter-generators. 
Welders Club. WB-3432 M-Mart, Chicago 54. 

FORMULAS: White metal rod (Welds dl- 
cast partsK AH purpose brazing flux. Arc 
welding rod coating. All three, $1.00. 
Phillip Wilson, 1341A E. St., Napa. Calif. 

WELD. Cut. Braze with gasoline! New dis- 
covery. Make your own torch. Instruc- 
tions one American dollar. Matthews Mfg. 
Co.. Calgary. Canada. 
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Famous dates 
in the history of Radar 




What goes on 
xmder a Nazi pilot's cap? 

PUT YOURSELF IN HIS PLACE ... in hls cockpit cUmbing 
swiftly away from an Axis airfield into a pitch-black 
night . . . bomb racks loaded . • . heading for Yank-held 
territory. 

How would your mind work (under a Nazi bonnet), if 
you knew Radar's sleepless. X-ray "eyes" were waiting up 
to greet you ... on warships, airfields, and lookout posts 
of the United Nations* forces? 

What would you be thinking . . . knowing that Radar 
was robbing you of "surprise", the attacker's one tactical 
advantage . . . detecting you as much as 130 miles from 
your target} j4/ways watching you ... in storm, clouds, and 
fog , . . five miles up or skimming the waves! . . . marking 
you /or ambush and destruction! 

When the flak whams accurately through the clouds to 
rip jagged wing holes; when you meet night fighters who 
need no flame from your exhausts for true aiming, wouldn't 
you momentarily doubt the infallibility of the "master race" ? 

Wouldn't you nurse a scowling respect for American in- 
genuity? For Radar was developed in the United States . . . 
pretty much the product of Navy and Army research labo- 
ratories who weren't as unprepared as you thought. 

And shouldn't it occur to you that a fellow can't win 
when he's fighting against a nation with the inventiveness 
and resources to produce weapons like this? 

Westinghouse Electric & Manufacturing Company, 
Pittsburgh, Pennsylvania. 

Westinghouse was making Radar 18 months before Pearl Har- 
bor. Since then, Westinghouse oroduction of radio communi- 
cations equipment* including Radar, has increased 41 times! 

Westinghouse 




1922. Naval Laboratory, Ana- 
costia, D. C. Dr. A. Hoyt Taylor 
and Leo C. Young, observing that 
radio signals were reflected by pass- 
ing ships, saw in it a means of detect- 
ing enemy vessels in darkness and 
fog. This was the birth of Radar! 




1937. Bloomfield. N. J. West- 
inghouse developed the key electronic 
tube for the U. S. Army's first Radar 
equipment used to detect aircraft. 
Radar focuses invisible, ultra-high- 
frequency waves traveling at 186,000 
miles per second. 




PLANTS IN 25 CITIES 



OFFICES EVERYWHERE 



48 



Please mention Popular Science Monthly when writing to advertisers. 



1941. Pearl Harbor, T. H. 

Approaching Jap bombers were de- 
tected by a Westinghouse-made 
Radar when 132 miles distant. Be- 
cause a flight of American planes was 
expected, no warning was sounded. 
Today, on every front. Radar has 

revolutionized naval and air battle 
tactics . . . multiplied a hundredfold 
the range of human vision, 

POPULAR SCIENCE 
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Can Ule Crack Hitler's Defenses? 




HOW 



The Axis European fortifications 
may be a hard nut to crack, but 
our Army demolition men have the 
answer in TNT, flame, and courage. 

By JACK O'BRINE 
Drawings by B. G. SEIELSTAD 

SEPTEMBER, 19^3 



feHBuslm 

BLAST A PATH 
FOR INVASION 



AS THE spearhead of invasion rips into 
^ the enemy's coastal defense line, the 
fort busters have their day. For these 
newest, boldest Army specialists must smash 
the greatest of all military obstacles — the 
shell-belching strongholds of cold steel and 
concrete that guard city approaches and 
stud countrysides in deadly, defiant patterns 
of defense. To reach their objectives, these 
demolition wizards of the combat engineers 
worm their way under enemy fire, slashing 
through barbed-wire entanglements, blast- 
ing tank traps, and ridding their path of 
treacherous, concealed land mines. Their 
chief equipment: TNT, flame throwers, and 
courage. 

When the fort busters begin to move, you 
can be sure the enemy is in for a bad time. 
Their "go" sign is a combined assault in 
which the region is (Continued on page 52) 
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MOBILE ARTILLERY AT t,000-YD. 
RANGE CONCENTRATES FIRE ON 
EMBRASURE OF PILLBOX TO 
PROTECT ASSAULT TROOPS 





BULLDOZER SCRAPES 

A ROADWAY ACROSS 
TANK TRAP -A PATH IS 
(BLASTED THROUGH TANK , 
BARRIER AND WIRE 
ENTANGLEMENTS FOR 
MECHANIZcD EQUIPMENT 




GAP BLASTED IN 

WIRE ENTANGLEMENTS 









-r* * 



/ 





if 






SATCHEL 
CHARGE 





PILLBOX SO ASSAULT^ 



LIQUID-F RE MAN 
WAITS FOR ARTILLERY 
BARRAGE TO BE LIFTED . 
^ TO CONTINUE ATTACK * 



RIFLEMEN KEEP UP 
'*T-- CONSTANT FIRE ON 



CREW CAN MOVE 
FORWARD 






MEN APPROACH ON 
BLIND SIDE AS FAR 
AS POSSIBLE 



Fort Busters in Action: How Combat Engineers Reduce an Enemy Strong 




and Clear the Way for Mechanized Equipment and the Supporting Infantry 



*■■<■■ > •••5"* :>*»»S5»-.1W«^ 




DRAGON'S TEETH are blocks 
of steel and concrete set in jagged 
rows to stop attacking tqnks 



TANK^'lBLdCKADES, with shafts 
of steel firmly braced against 
approach, also ring ^Nazi defenses 




TETRAHEDRONS, pyramidlike skel- 
etons of steel, are scattered 
freely in the path of attackers 



"JACKS" I -Ore '^giant versions 



of 

the pieces used in the children's 
game. They make trouble for tanks 

Pi 



pummeled by heavy artillery and aerial 
bombardment. This has a triple purpose: 
to neutralize enemy fire, to strip the forti- 
fications of camouflage, and to open in the 
terrain places of concealment for the attack- 



ers. Experience has proved 
that well-built bunkers, 
pillboxes, and blockhouses 
can withstand a terrific 
pounding". So actual dam- 
age is likely to be small. 

Soon this aero-artillery 
prelude clears the way for 
use of the direct-fire guns, 
the 155's, the 105's, the 
three-inchers, the 75's, and 
the 37's. As the demolition 
squad slithers forward, 
these mobile fieldpieces 
open up and begin slam- 
ming steel and explosives 
at the embrasures. Bunker 
crews must close steel 
doors to prevent serious 
damage. This reduces ene- 
my machine-gun fire to a 
minimtun, and the engi- 
neers increase their pace, 
now and again leaping up 
from their belly crawl and 
running a few yards. 

It's a strange task force. 
Uniforms are nowhere in 
evidence. Camouflaged 
coveralls speckle the 
ground. Weapons are 
chosen for the particular 
job in hand. On the backs 
of several men are the big cylindrical tanks 
of flame throwers. Others carry six-foot 
sections of pipe loaded with TNT. Used 
singly or screwed together to a length of 
as much as 200 feet, these become the 



"LANDSCAPING" by German military engineers removes natural features that would shield attackers. 
Upper picture shows how a field gun could be sheltered from direct fire by a small hill. Below, how the 
same terrain would look after londscapers did their work, with all approaches fully covered by the fort's guns 




I 




All around Hitler's Europe, frowning guns face seaward in readiness for Allied landings. These Italian 
defenses, built into the face of a cliff, guard a section of the Mediterranean front. Beyond the coastal 
area, invaders will encounter deep belts of fortifications such as the famous West Wall of Germany 



famous bangalore torpedoes, so devastating 
to wire entanglements. A few men carry 
grappling hooks to explode booby traps and 
antipersonnel mines by the simple expedient 
of tossing them ahead and pulling them back 
to catch trip wires. Of utmost importance 
are the soldiers with charges of TNT slung 
around their necks in satchels, carried in 
steel containers, or on long poles for shoving 
into bunker portholes. Most of the men lug 
hand grenades and one or two have smoke 
grenades. Only a handful carry rifles, but 
close by, protecting the advance, assault 
infantry bangs away with Garands. 

In the vanguard at the outset are soldiers 
with grappling hooks. They clear the way 
for safe passage across the fields. When the 
crew reaches the inevitable ring of wire 
entanglements, the bangalore boys take over 
and make short work of that obstacle with a 
deafening blast. The explosion also destroys 
antitank mines within three feet of either 
side. 

Thus the first real break-through occurs, 
and now the attackers are covered even 
more closely by high-velocity guns, includ- 
ing those mounted on tanks, that roll up to 
within 1,000 yards of the target. At this 
juncture, the heavy artillery to the rear 
raises its lobbing fire to enemy emplace- 
ments beyond those under attack. 

Direct fire screams over the heads of the 
advancing fort busters, who now are ap- 



proaching their objective. The men with the 
70-pound flame-thrower tanks on their 
backs, copper nozzles in hands, edge into 
the lead. Their movements are agile, despite 
their load. They know the tricks of their 
trade. When they run and fall, they land in 
a rolling movement that eases the tanks to 
the ground. Otherwise they might break 
their backs. They roll over to a crouch be- 
fore rising. 

In the home stretch, all the men crawl 
forward till the target looms only a stone's 
throw ahead. Here the leader (a corporal 
commands each detachment) lets fly with a 
signal rocket. There's a final burst of direct 
fire, in the last salvo of which is a smoke 
shell, indicating the shift of the bombard- 
ment to adjoining bunkers. Now is the time 
for demolition. Into action go the bazookas, 
those weird tossers of ultrahigh explosives. 
Their projectiles smash at the embrasures 
in ear-rending blasts. At 20 yards, the flame 
throwers begin spouting long, roaring jets 
of burning oil and gas that blanket the 
bunker in a mass of fire. 

The instant the flame throwers zip off, in 
rush the blasters with TNT. They explode 
charges at the bunker doors with a delayed- 
action fuse that barely gives them time to 
run back a few paces and throw them- 
selves to the ground. Timing is geared to a 
split second. No sooner does one charge go 
off than another (Continued on page 202) 
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When the signal is given, the enslaved peoples 
of Europe will spring to action everywhere. The 
compact, fast-firing, easy-to-operate Sten gun 
will kill many Nazis behind the lines while the 
Allied armies fight on the newly opened fronts 



Sten Gun To Be Forerunner 

THOUSANDS WILL BE PARACHUTED TO GUERRILLAS 



"A HUNK of pipe — with a door spring in 
/ \ it," is the apt description given the new 
British Sten submachine gun, which soon 
may be plummeting from the skies over 
Europe into the eager arms of Frenchmen, 




Poles, Czechs, and others who want to fight 
their way out of slavery. 

Faced with the problem of producing in 
quantities a gun simple enough to be oper- 
ated by the untrained peasants who will be- 
come Europe's new gfuerrilla fighters, 
British ordnance experts threw out 
all previous notions of armament 
making and came up with this gun 
( P.S.M., Sept. '42, p. 65; Jan. '43, 
p. 131) that made orthodox military 
thinkers gasp. But even the skeptics 
gave in when they saw the ugly 
duckling in action. Capable of firing 
500 to 550 rounds a minute, this 
sturdy, six-pound package of dyna- 
mite can be operated by a child. It 
doesn't even require oiling. It has 

Sighted from the shoulder or shot freehand 
from the hip, the gun has a 32-round maga- 
zine and fites 500-550 rounds a minute. It 
is easily dismantled for convenient carrying 




Britishr paratroopers also fofe the 
Sten gun. When dropped behind en- 
emy lines, they need a light weapon 
they can bring into operation fast 



Parachutes will drop the cheaply built Stens 
to the peoples' armies, along with the bul- 
lets to fire in them. But enemy munition 
dumps will also be a handy source of supply as 
the gun shoots many Axis types of ammunition 



t)raii\nv by B. G. SEIEISTAD 

of Invasion 

BEHIND AXIS LINES 



only two machined parts, the bolt and 
the barrel; every other part is the 
cheapest kind of stamping. Firing is 
accurate up to 100 yards. 

What's more, engineers thoughtfully 
designed the Sten to fire all types of 
9-mm. Parabellum ammunition and 
most other shells of the same caliber. 
Guerrilla fighters will be thankful for 
this foresight when the "big push" 
comes and they begin to take over 
enemy ammimition caches, for they will 
be able to load Sten magazines with 
cartridges made for German Schmeisser 
and Bergmann submachine guns, the 
Italian Beretta machine carbine, and a 
wide range of Axis service rifles and 
carbines. 

Because the total cost of the carbinelike 
weapon is under fifteen dollars, they can 
be made in huge quantities for generous dis- 
tribution where they will do the most good 




"Invasion guns" ore turned out fast on assembly line 
of this Canadian factory. Some are already waiting 
for action in secret underground arsenals in Europe 





A collapsible stock and detachable barrel make it possible for the 
gun to be broken down into t4iree ports, none more than a foot long 



SUBMACHINE GUN. 

Known as the M-3, this 
handy 45-caliber weapon, 
designed by the Army for 
parachute troops, spits out 
450 rounds per minute 
with good accuracy at 
short range. Almost toy- 
like in appearance, the 
gun weighs nine pounds, 
and when collapsed will 
fit into a brief case. It is 
made mostly of stamped 
parts, and can be mass- 
produced for only $20. 
Amazingly rugged, the 
gun is said to be compara- 
tively unaffected even by 
immersion in salt water. 




CLEARING A PATH through 
mine fields is a ticklish job for 
the combat engineers, even 
with this hypersensitive mine 
detector. Powered by batteries, 
the instrument is an adapta- 
tion of the metal finder used 
by prospectors. As it senses 
buried metal, a buzz is trans- 
mitted to the operator's ear- 
phones. The louder the buzz, 
the closer the mine, and the 
engineer marks the spot with 
pegs as a guide to sappers who 
will be sent to remove the 
mine from the path of advance. 



THIS PORTABLE PRESSURE CHAMBER shows which of 
our airmen can fly high. It is used by a U. S. Air Pro- 
visional Medical School in England to test flyers' physical 
condition and their reaction to high altitudes. The flyer 
enters the chamber, an airtight door is closed, and the air 
is slowly pumped out to simulate high-altitude conditions. 
The men are tested with and without oxygen masks, to 
ascertain their reactions at various degrees of pressure. 




Above, an operator con- 
trols the annount of air 
that is pumped from the 
chamber to reduce the 
pressure. Right, a su- 
pervising officer peers 
through a v^Indow to ob- 
serve flyers' reactions 
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TORPEDOED. Sea- 
men disembarking in 
a Canadian seaport 
on the Atlantic coast 
enjoy having them- 
selves ferried to 
shore through the 
gaping hole left in 
the bow of a freight- 
er by an enemy tor- 
pedo. The hardy sea- 
men have a grim 
name for the trip. 
They call it the 
"Scenic Route." Wa- 
ter taxis shuttling 
back and forth 
across the harbor 
find that the novel 
passageway, which 
is large enough to 
accommodate a fair- 
sized dingy, provides 
them with a conven- 
ient short cut. At- 
tacked by a subma- 
rine in the Atlantic, 
the vessel, as can be 
seen from the pho- 
tograph, was solidly 
hit. Instead of sink- 
ing, however, the 
stout vessel righted 
itself and the crew 
brought it to port 
without aid. 





SHIP FENDERS, 

designed to protect 
vessels from dam- 
age when they re- 
fuel or take on car- 
goes at sea, are 
now being made of 
fir from the Pacific 
Northwest, instead 
of oriental wicker, 
which is no longer 
available. The fir 
poles are first cut 
to length, then 
driven into place in 
a wooden frame. A 
woven network of 
rope holds them 
fast. Fenders are 
hung over a ship's 
side when it goes 
alongside another 
vessel to transfer 
fuel or cargo, to 
prevent their scrap- 
ing. 
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Postwar Locomotives Will Hit 
in Power and Efficiency 



THIS CAR CONTAINS GAS- 
TURBINE UNIT IDENTICAL 
WITH THAT OF FRONT CAR 

GAS 
PRODUCERS 




AUTOMATIC ^ 
STOKER IN 
CAB FEEDS 
COAL TO FIRE 



WATER TUBES 
SURROUND FLAMES 
IN FIRE BOX. 
STEAM PRESSURE IS 
500 LB. PER Sq. IN. 

DISK-TYPE DRIVERS 



ROLLER-BEARING SIDE RODS 



ROLLER-BEARING AXLES 

STEAM PIPES SURROUNDED BY HEAT 
FROM FIRE BOX SUPERHEAT STEAM 

TO 900" F. 

ENCLOSED GEAR TRAIN 
AND QUILL FROM TURBINES 
*) TO FRONT AXLE 




MAIN TURBINE 

STEAM INTAKE PIPES 

REVERSING TURBINE 

ROLLER-BEARING WHEELS. 



HIGH-EFFICIENCY 
TURBINE- DRIVEN STEAM LOCOMOTIVE 



By CAPT. W. MACK ANGAS 

C»V// Engineer Corps, U.S.N. 

WHEN the new techniques and mate- 
rials developed by the war are finally 
directed toward industrial problems of 
peacetime, one of the machines most likely 
to experience radical departures in design 
and construction is the railroad locomotive. 

The familiar steam locomotive will still 
be with us for a while — but it, too, will im- 
dergo revolutionary changes. Air and wa- 
ter-cooled condensers that increase the 
eflRciency of stationary and marine steam 
engines by permitting them to exhaust at 
low temperature into a partial vacuum 



The opinions expressed in the following article are 
the author's, and should not be interpreted as those 
of any department of the Government. 

have, as yet, proved impractical for use on 
a locomotive. But there is no reason why 
the engine's efficiency cannot be increased 
by stepping up the pressure and tempera- 
ture of the steam that drives it. A fire-tube 
boiler used in conjunction with a water- 
tube fire box, such as has already been de- 
veloped, may readily raise current pressures 
of about 250 pounds per square inch to 400 
or even 500 pounds — with a superheater to 
raise the steam's temperature from 600 to 
over 750 degrees F. Since steam much over 
the latter tem- (Continued on yape 210) 



COAL &UNKER 

6AS PRODUCERS 

SCRUBBER 

.6AS COMPRESSOR 



COAL-BURNING 
GAS TURBO- ELECTRIC 
LOCOMOTIVE 
R ^^.R COMPRESSOR OF MORE DISTANT FUTURE 

STACK 

HEAT EXCHANGER 
OAS INLET 

COMBUSTION CHAMBER 



ELECTRIC 
CONTROL 
GEAR 




GAS 
TURBINE 

HEAT 
EXCHANGER 

MAIN SHAFT RUNS 
THROUGH ENTIRE UNIT. 
SMALL GEAR ON ITS END 
TURNS LARGE GEAR 
OF ELECTRIC GENERATOR 

GENERATOR SUPPLIES ELECTRIC 
CURRENT TO AXLE MOTORS 
OF FRONT CAR 

AXLE MOTOR 



OIL-BURNING 
GAS TURBO- ELECTRIC 
LOCOMOTIVE 
OF NEAR FUTURE 



ONE 

MOTOR IS 
GEARED TO 
EACH AXLE 
OF LOCOMOTIVE 

ROLLER BEARINGS' 



PROPELLER 
HUB CAP 



At right are shown three metal 
olrplane parts, with the new 
plastic dies which have been 
used to form them. In addition 
to speeding up production, the 
dies also save critical metal 





THERMO-CAST, a new plastic developed by Prof. 
James M. Church, of Columbia University, New York 
City, is expected to speed up production of thin struc- 
tural airplane parts by 50 percent by replacing the 
metal tools ordinarily used to form them. Extremely 
hard, with a high impact strength, the new plastic 
melts at a much lower temperature than metal and 
can be cast with considerably greater exactness. 



"DUCKS," the Army's new 2U-ton amphibian trucks, 
are playing an important role in landing military sup- 
plies on the beachheads of the Pacific. Maneuvering 
alongside a freighter (left), the big duck takes aboard 
its load, cargo net and all, and "swims" back to the 
crane (below). The vehicle can also be used to ferry 
troops and equipment ashore from transports during 
the early stages of landing operations. 
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NONCRiTICAL MATERIALS GIVE US HEXAMINE 

COAL AIR 




i 



VOOD 
LCOMQL 



AMMONIA 



FORMALDEHYDE 




HFXAMETHYLENETETRAMINE 



Hexair .(h len«te':'amina, on Important ingredivnt in the M^h expio 
sive with which Am*rican flyers are smashing Germa.i milit ary o 
industrial targets, can be traced back to plain coal, air, and w 



Seiret Chemica 
Puts more Bust I 
in Bloik Busters 



AIR, coal, and water, broken down and 
^ recombined by chemists, form the basic 
ingredient of a new secret explosive that 
daily blasts Axis war plants, naval bases, 
and air fields. Known technically as hexame- 
thylenetetramine — or hexamine, for short — 
this complex organic chemical has long been 
used as an "accelerator" in the vulcanizing 
of rubber and the making of phenol-formal- 
dehyde plastics. Under the name of urotro- 
pine, it also serves as a vital medicament in 
the treatment of diseases of the urinary 
tract. Since Pearl Harbor, however, the Du 
Pont electrochemical plant, at Perth Amboy, 
N. J., has been producing, for use in the new 
explosive, vast quantities of specially treated 
hexamine whose grain size, moisture con- 
tent, and other properties are carefully con- 
trolled. Resembling sugar in appearance, 
hexamine is produced by a secret method of 
combining liquid formaldehyde and liquid 
ammonia. The resulting solution is passed 
into an evaporator where it is boiled down 
into a crystalline state. This substance is 
then dried and ground into granulated form. 

One of the virtues of hexamine is that, 
unlike TNT, it requires no critical materials. 
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Hexamine crystals being shoveled ■from an evapora- 
tor at a Du Pont electrochemical plant. They will 
be granulated for use in preparing the explosive 



Formaldehyde is made from air and syn- 
thetic wood alcohol, the latter being made 
from coal and water. Synthetic ammonia is 
produced from nitrogen from the air and 
hydrogen from water, water gas, or coal gas. 

Total production of hexamine in the U. S. 
during 1941 amounted to 4,000,000 pounds. 
Since then many new plants have sprung up 
to increase that amount many times over, 
and to insure an ample supply of the once 
harmless chemical which now combines with 
others to produce shattering destruction. 
Just how this combining is done, of course, 
must for the present be left for the chemical 
wizards of the "master race" to figure out. 
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/^^r ^ \\ Ihis year America will grow 75,000 tons of homp flbor 



whcte leaves and flowers (left) will contain marijuana. 
.'Photograph Above from U. S. D*partm»nt of Agricultur*) 



Plant Wizards Fight 
Wartime Drug Peril 



We need hemp— lots of it— for cord- 
age, but hemp means marijuana, 
too. Can scientists take the drug 
menace out of this useful plant? 

By ALDEN P. ARMAGNAC 

CO-OPERATING with the U. S. De- 
partment of Agriculture, American 
farmers will produce 75,000 tons of 
hemp fiber this year, and probably more 
than twice as much in 1944. The record- 
shattering crops will replace Manila fiber 
from the Philippines and sisal from the 
Dutch East Indies, which are now cut off 
by the war. 

The result will be a boon to users of 
cordage — and a headache for law-enforce- 
ment officers. A Jekyll-and-Hyde plant, 
hemp provides twine and rope urgently 
needed for military purposes. But it also 
yields marijuana, a drug that makes de- 



praved creatures of its addicts. What can 
be done to keep these enormous new supplies, 
from which there almost inevitably will be 
"leaks," out of their twitching hands? 

"Drugless hemp" is the bold proposal of 
the Department of Agriculture for solving 
the problem. In short, it is attempting to 
breed a strain of hemp of good fiber quality, 
but containing a negligible amount of the 
baneful marijuana drug. For aid, it has 
enlisted the expert services of Dr. H. E. 
Warmke, at the Cold Springs Harbor, N. Y., 
experimental station of the Carnegie In- 
stitution. 

First of Dr. Warmke's problems has been 
to develop a method of determining reliably 
the amount of marijuana in individual hemp 
plants. With undesirables weeded out, he 
then cross-pollinates and breeds the desir- 
able, or relatively drug-free, plants. Only a 
little more time will be needed to learn 
whether he can establish a pure, self-perpet- 
uating race of them. 

Fish serve as test animals for determining 
the potency of marijuana extracts. Previous 
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This little fish, shown actual size, 
plays an important role in the 
fight to breed a drugless hemp. 





1 The seedling of one of many 
plants being bred to reduce 
the marijuana content of hemp 



O Dried center leaflets from O Measured amount of powder 
each leaf of mature plant is put in viol, and a chemical 

are ground to powder in mortar Is added to extract marijuana 







A To determine the potency of the extract, a pair of killifish are placed in each of four beakers con- 
taining solutions of the drug ranging from very strong (left) to weak (right). In this way, the num- 
ber of fish that are killed gives a graduated measure of the amount of marijuana in the plant tested 



experimenters have used dogs, and tried to 
estimate the extent of their marijuana 
"jag" — something hard to reduce to cold 
figures. But when a fish is placed in a 
strong solution of marijuana extract, it 
soon is most thoroughly dead, and such an 
observation cannot be disputed. Therefore, 
Dr. Warmke puts two killifish, or "Atlantic 
minnows," into each of four beakers con- 
taining precisely measured dilutions of the 
drug — very strong, strong, medium, and 
weak. Then he can record the number of fish 
killed and get a definite measure of the 
poison in the plant. 

First encouraging results show a great 
range in the amount of marijuana in differ- 
ent hemp plants. Some prove to be one 
eighth as poisonous as others, an excellent 
starting point for a plant breeder. And 
actual breeding has definitely resulted in 
improvement. With true scientific caution, 
Dr. Warmke refuses to admit having "Bur- 
banked" a drugless hemp until a few more 
plant generations have been tested, but to a 
layman's eyes he seems close to his goal. 




e In effort to breed a "pure" 
hemp, plants with low tox- 
icity are cross-pollinated by 
shaking pollen from male plant 
(right) on stigmas of female 
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THREE-IN-ONE COMBAT GLOVES mean thumbs and forefingers latex-treated to 

the difference between frozen fingers and make paper handling easy. The second 

victory in high-altitude dog fights for flyers pair, worn over the first, is of wool, with 

of the Royal Canadian Air Force. Succes- easy-grip thumb pads of leather. The out- 

sive layers are shown from left to right ermost gloves, of horsehide, have fingers 

above. The innermost, made of rayon, has curved like those of worn gloves. 




SCALE MODELS teach Quartermaster per- 
sonnel their jobs in the Corps school at Camp 
Lee, Va. Above, future Army cooks and mess 
sergeants learn how to set up a standard field 
kitchen. Below, a model of a refrigeration 
plant uses toy-size models of meat carcasses. 




AN AIR-AGE GLOBE manufactured 
by Rand McNally demonstrates the 
new routes and distances in an air- 
minded world. The 12-inch globe can 
be lifted from its attractive glass 
base, held in the lap, or passed around 
like a ball. Free of the old axis rod, 
meridian, and horizon ring, it gives a 
true conception of our earth as a free- 
floating sphere. This globe is an aid 
in keeping abreast of the war news. 




Supplied with this 
free-moving globe 
is a plastic tope 
scaled in noutica 
and statute nniles 
for nneosuring both 
oir-line routes and 
surface distances 
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FIVE-LENS CAMERA for filming 
attacking planes is set in same po- 
sition in bomber as gunner later will 
occupy. Fred Waller. Trainer's inven- 
tor, is shown loading film in camera 



TARGET PLANE'S image travels 
across screen while gunners try to 
hit it with imaginary bullets. Button 
on control panel permits instructor 
to throw light on screen that shows 
where student is aiming, so he can 
advise corrections through earphones 



Movies Train Air Gunners 

FLYERS BLAST PHANTOM PLANES IN BATTLE PRACTICE 



By WILLIAM CRIST 

Drawings by B. G. SEIELSTAD 

TO BRIDGE the jump between shooting at 
slow-moving sleeve targets towed in a 
straight line and shooting "live ducks," 
aerial gunners now are getting their final 
licks on the Waller Gunnery Trainer. De- 
veloped by Fred Waller, who formerly was 
in charge of special effects for Paramount 
Pictures and more recently head of their 



short-subjects division, the Trainer repro- 
duces, on a mammoth concave movie screen, 
attacks by dodging, twisting fighter planes, 
and shows the grunners how to hit them. 

The screen is a segment of a sphere, meas- 
uring 40 feet from end to end. On this is 
thrown a picture by five projectors, each 
covering a separate portion of it. Twenty 
feet in front of the screen sit the trainees, 
each in one of four gun positions. They have 
two gun handles in front of them, just like 
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GUNNERS sit in 4 positions about 
a cluster of 5 projectors (A) which 
throw pictures of attaci<ing planes 
on a spherical screen (B). Composite 
of 5 images covers 1 50 horizon- 
tally, 75 vertically. Both free (C) 
and turret (D) guns are used; ball 
turrets (E) will be adapted later. The 
instructor (F) has a score board in 
front of him that counts the number 
of hits by each gun. Registers (G) 
operate score board, and send signa 
to student's earphones when he hits 



PROJECTOR 
LIGHT 



FILM 



HIT 
REGISTER 




PMOTO- 
ELECTRIC 
CELL 



A2IMUTH SCANNER 
BARS (traverse) 

VERTICAL SCANNER 

(elevation) 



FILM REGISTER BAR 

scanner BARS ARE 

actuated by this 
cable setup 




traverse 
quadrant 



heart of waller trainer 

Is hit-recording mechanism. As gun 
swings in azimuth and zenith, cables 
move quadrants (right) which move 
3 scanner bars (above) across reg- 
ister film. Film has set of light slits 
for 75° vertical angle, one for each 
half of horizontal throw. Their lo- 
cation is set by plotting distance 
to attacking plane against time it 
takes bullet to reach it. Film is 
thrown on a screen, a frame at a 
time, and position of the plane 
noted. It then is advanced to show 
position at end of time lapse. 
(Movie film goes through a projec- 
tor at 24 frames per second.) This 
new spot is where gun should be 
aimed so bullet gets to the second 
position at same instant plane 
does. It is marked by a light beam 
whose location on the screen is 
transmitted to the 3 masks in a 
projector loaded with register film, 
which ore moved in the same man- 
ner OS the scanner bars. These 
masks pass slits of light to the film 
in order to expose on it position of 
the light beam on screen. When 
gun in Trainer is on correct "point 
of aim," the scanner bars are 
moved by the gun's cables into a 
scoring position, permitting light 
to pass through slits in them and 
through the transparent marks in 
the film. The light strikes a photo- 
electric cell, which closes a relay, 
sending signals to both gunner and 
hit indicator on the control board 



DUMMY GUN 

^13 



TRANSFERRING 
MOVEMENTS 
REC/STER 



PATH OF PLANE 
INDICATES HOW ALL 
FIVE PROJECTORS ARE USED 
AND SHOWS NECESSITY FOR 
CRITICAL SYNCHRONIZING 



s- ■ 



RELATIVE POSTONS 
OF PROJECTORS 



FIVE DIVISIOK6 OF 
DOME SCREEN 
COVERED BY 
PROJECTORS 



RADIUS OF DOME 
MEASURED FROM 
POINT OF CONVERGENCE 
OF LIGHT BEAMS 




DIVIDERS are used to measure wing 
span of plane so i+s distance can be cal- 
culated, in recording hits, allowance is 
nnade for scatter of bullets after firing 

PROJECTION EQUIPMENT handles 9 
rolls of film at a time; 5 of these are 
picture film, 4 are the register bands. 
Synchronous motors run all at same speed 



those on a real .50 caliber machine 
gun. When the image is thrown on 
the screen, they can see the wing 
tips of their own bomber, as well as 
the approaching fighter. They lead 
it in their standard Mark 9 reflector 
sights, pulling the trigger when 
they think they are on the correct 
"point of aim." If they are in a 
free-gun position, instead of a tur- 
ret position, the gun handles start 
jumping, the vibrations carefully 
reproduced to simulate those of a 
real gun. Through earphones they 
can hear the authentic sound of 
their own guns. When a hit is 
scored, it sounds a 1,000-cycle 
"beep" in their ears and moves a 
register on the instructor's control 
panel. The Army Air Forces also 
use the Waller Trainer. 




BURST RECORDER BULLET RECORDER HIT RECORDER 




HIT INDICATOR MICROPHONE 



CONTROL PANEL shows number of bursts and bullets fired and keeps record of hits. The hit indicator 
also flashes on when a student scores a hit. If light stays out too long, instructor checks student's aim 

CO POPULAR SCIENCE 



A 16-WHEEL TRAILER is being used at a 
large shipyard, engaged in the mass produc- 
tion of Liberty ships, to haul giant pre- 
fabricated sections from the assembly shop 
to the ways. Rolling on rubber-tired wheels 



and capable of handling loads weighing as 
much as 80 tons, the trailer is drawn by a 
Diesel tractor. Both the trailer and tractor 
are products of the Caterpillar Tractor 
Company, of Peoria, 111. 



THE RUBBER LUNG, a device for administering 
artificial respiration, has been introduced by the 
E. D. BuUard Company, of San Francisco. Strapped 
to the patient's body, the resuscitator is operated by 
rhythmically depressing and raising the handle. This 
activates the abdominal muscles and diaphragm, 
causing the patient to inhale and exhale until his 
normal breathing has been restored. 



INNER SOLES made of a new 
"ventile" wool and designed by 
the American Felt Co., Glenville, 
Conn., "exhale" the moisture from 
perspiration and thus protect 
troops stationed in Arctic regions 
from the danger of having ice 
form in their shoes. Each sole 
consists of two hinged pieces 
which "work" vmder pressure. 
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ONE-MAN FORTRESSES now 

command the centers of many of 
the French and Scandinavian 
towns occupied by the Nazis. The 
tiny fort at the left, the size of 
which can be judged by compari- 
son with the soldier standing be- 
side it, consists of an armored 
revolving dome set on a heavily 
armored base. The recent increase 
in the number of these miniature 
pillboxes, which are to be found for 
the most part in coastal villages 
and towns, gives strong indica- 
tion that the Germans are now on 
the receiving end in the war of 
nerves, and are frantically forti- 
fying themselves against attack 
by Allied invaders and by enraged 
natives of the occupied countries. 



PORTABLE ELECTRIC MEGAPHONES are now 

carried by merchant ships for use when bombs or 
torpedoes knock out the regular communication 
systems. Powered by a battery carried in a case 
slung over the shoulder, the instrument amplifies 
the human voice to permit the giving of commands 
to gun platforms, engine room, and lifeboats. 



BULLET "FOOTPRINTS," left on lacquer-coated 
targets by the impact of speeding projectiles, are 
giving Westinghouse scientists new information 
that may help them to develop tougher armor 
plate and better armor-piercing shells. When a 
rifle is fired at a target, as at lower right, stresses 
set up in the target material are permanently re- 
corded as cracks in the sprayed-on, brittle lac- 
quer coating. On the target below, dye has been 
added to bring out the circular pattern of lines 
around the point of impact. 
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Robot Brain Aims Turret Guns 

COMPUTING SIGHT GIVES BOMBERS DEADLY FIRE POWER 



AMERICA'S Flying Fortresses and Lib- 
^ erators have enjoyed their signal suc- 
cess at daylight bombing over Europe and 
in the Pacific because of their terrific fire 
power, which enables them to fight their 
way in and out against the best Axis fighter 
opposition. Behind this deadly bomber de- 
fense is a little black box which has, here- 
tofore, been kept on the "secret" list. This 
is the new Sperry Automatic Computing 
Sight, a compact and simply operated me- 
chanical brain that does most of the gun- 
ner's thinking for him. 

Its use has resulted not only in greater 
accuracy but in increased range. Twin .50 
caliber guns fitted with the automatic sight 
now have an effective range of more than 




1,000 yards. Mounted centrally between the 
guns, the sight swings or raises or lowers 
as the guns are tracked. The gunner peers 
into an optical sight, keeping the enemy 
plane "framed" between two vertical lines. 
He may alter the distance between these 
lines by moving a pedal with his left foot, 
and as long as these lines frame the hostile 
ship, the guns are "on target." 

Upon attack, the gunner moves a small 
knob on the right side of the little black box 
to correspond with the known wing span 
of the enemy plane. Recognizing the at- 
tacker as a Messerschmift 109G-2, for ex- 
ample, the gunner sets the knob so that the 
scale reads 33, the plane's approximate wing 
span. As the plane approaches, the gimner 
keeps it framed by moving the vertical lines 
in his sight with the foot pedal. 

Although he seems to be aiming directly 
at the enemy ship, the guns are actually 
pointed ahead of the plane, "leading" it as 
in skeet or duck shooting. Allowance is 
also made automatically for vertical ascent 
or descent and the effect of the wind. Since 
deflection and windage have been two of the 
gunner's biggest problems, the new sight 
will speed training of new gunners. 



TARGET PLANE 
IDENTIFIED AND 
WING SPAN SET 
ON SIGHT 



This little black box does the figuring for the man 
at the .50 caliber machine guns in a bomber turret 



TRACKING CONTINUES 
UNTIL TARGET IS IN RANGE 

FIRING BEGINS WHEN 
TARGET IS IN RANGE 




GUNNER TRACKS 
TARGET BY FRAMING 
ITS WING TIPS WITH 
ILLUMINATED LINES 
ON SCREEN 





AS TURRET IS MOVED IN 
TRACKING TARGET, GUNS 
ARE AUTOMATICALLY SET 
TO COMPENSATE FOR 
FACTORS AFFECTING 
bullet's FLIGHT 




SWIMMING WITH A PACK is 

not as difficult as it sounds. Far 
from weighing him down, a sol- 
dier's regulation 60-pound load 
will actually provide enough 
buoyancy to keep him afloat for 
a time. When the equipment is 
properly arranged, air is trapped 
inside the bag and remains until 
the fabric is thoroughly soaked. 
The swimmer is so well sup- 
ported that he can even aim and 
fire his rifle while floating in 
midstream. If he has no pack, 
a fighting man can apply the 
same principle by knotting a pil- 
low slip or even a pair of pants 
so that it will hold enough air 
to take the place of water wings 
or a flotation bladder. Such tac- 
tics will be handy in landings 
and other amphibious operations. 




Pvt. H. T. Chrisfoffersen demonstrates the knack ot floating with 
a full regulation pack and aiming his rifle at the same time 




HOME, SWEET HOME 

for glider mechanics at ad- 
vanced invasion bases will 
be the seven by 24-foot 
weatherproofed crates in 
which their gliders reach 
them. Student mechanics 
in training at Sheppard 
Field, Tex., are taught how 
to make themselves at 
home in the boxcarlike 
crates in preparation for 
the day when they will use 
them as huts. At the left, 
trainees are seen moving 
cots and bedding into one 
of the crates, which they 
christened "Glider Inn." 



= Looking Ahead 

LIFEBOAT REFRIGERATOR. A Toronto manu- 
facturer, working with medical re- 
searchers, has perfected a lifeboat re- 
frigerator which makes fresh-water ice 
out of sea water, then obligingly melts 
it again for drinking if the temperature 
is below freezing point. 

WOBBIE. A Netherlands Luther Burbank 
has crossed a carrot with a beet and 
come up with the hybrid "wobble," guar- 
anteed to taste better than it sounds. 
This plant — said to be the first new root 
vegetable introduced into agriculture in 
a generation — contains almost four times 
as much vitamin C as either of its pro- 
genitors. 



NEWEST TRICK in camouflage is the dark- 
green paint concocted by Du Pont scien- 
tists to make Axis aerial photographers 
look foolish. The new paint reflects in- 
frared rays and, when photographed, 
shows up just as light as real vegeta- 
tion, effectively hiding vital buildings 
from a prying infrared camera eye. 

PLANES OF THE FUTURE may be stuck to- 
gether, not with rivets and weld spots, 
but with an adhesive tape said to be 
stronger than both. Cycleweld, a new 
plastic cement tape developed by Good- 
rich, is sandwiched between two sheets 
of metal with heat and pressure to form 
a liquidtight and airtight seam. 
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POPULAR SCIENCE MONTHLY 
offers a plan for disarmament 
that would reach down to the 
roots of the Nazi war menace. 



THESE ARE BASIC PROCESSES 
OF ARMS PRODUCTION 



CASTING # 

Foundries provide heavy 
parts for war machines. 



FORGING 

Heated metal is hammered 
into shape ond toughened. 



MACHINING 

Lathes, shapers, and other 
machine tools work metal. 





GRINDING 

Abrasive wheels give pre- 
cision finish to all work. 



WELDING 

Arc or flame joins parts 
in fabrication of weapons. 




DE-INDUSTRIALIZE Germany. Strip her 
of the tools and machines that are the 
basis of all war production. That is the pro- 
posal offered by Popular Science Monthly 
as the only way to make sure that 80,000,- 
000 Germans will never again spread the dis- 
ease of war throughout the world. 

Disarmament of Germany is a funda- 
mental of any plan for securing the peace 
of Europe. But this time we must do the 
job right. We must not repeat the almost 
fatal mistake that gave the Nazis their 
head start on the road to world conquest 
in 1939. 

That mistake was the assumption that 
rearmament begins with the actual produc- 
tion of guns, tanks, and planes. In modern, 
mechanized warfare, that is only the final 
step of a long and complicated process. The 
groundwork is the building up of a vast 
supply of machine tools and of the skilled 
labor to operate them, with the foundries, 
blast furnaces, mines, and other installations 
needed to feed them with materials. 

To manufacture a 25-pounder field gun 
requires about 7,000 tools, ranging from a 
2,000-ton press to l^/^-foot grinders. It 
calls for thousands of jigs, tools, and 
gauges, with some 40 traveling cranes and 
equipment for tempering. Making the 45,- 
000-odd parts of a bomber, or the 40,000 
parts of a tank, is likewise a job only for 
organized industry. 

The insidious thing about machine tools 
is that they can serve as well to make the 
implements of peace as to forge the weap- 
ons of war. Lathes, presses, and milling 
machines can be turned in a moment from 
manufacturing vacuum cleaners and wash- 
ing machines to producing bombers and 
cannon. Furthermore, they are the only 
creations of man that are self-regenerative. 
Machine tools can breed more machine 
tools, pyramiding productive capacity at an 
almost unbelievable rate. 

These facts served the Nazis well in their 
carefully planned preparations for the pres- 
ent war. Long before they made the first 
move in defiance of the Versailles Treaty, 
they had multiplied their machine-tool pro- 
duction enormously. When M-day came, it 
was necessary only to switch over these 
machines to war production with the aid of 
secretly prepared gauges, jigs, fixtures, and 
tools. While the British and French were 
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From German industrial centers, ma- 
chines and equipment would be 
moved away to the countries that 
have been despoiled by the Nazis, to 
help in the giant task of repairing 
the ravages of war. German factories 
would be stripped to bare walls. 




THESE FACTORIES MADE THE WAR 



trying frantically to create a large-scale 
armament industry overnight, the CJermans 
poured forth a flood of war materials that 
nearly gave them world domination. 

The same thing will happen again if Ger- 
many is allowed to retain her heavy indus- 
try and her machine tools. It is too easy to 
change over from peacetime manufacture 
to war production. Disarmament must go 
down to the roots. 

How would this be done? To get the an- 
swer, Popular Science Monthly canvassed 
engineers and manufacturers of machine 
tools and heavy machinery — men who know 
how to forge the weapons of war and how 
to convert plants from peacetime produc- 
tion to the building of guns, tanks, and 
planes. Many of them had dealings with 
German industrialists during the period 
when Hitler was rearming the Reich. One 
is a former German engineer who witnessed 
the mockery of the "disarmament" that fol- 
lowed the last war. All know how futile 
it is to try to win a modern war without 



complete leadership in industrial production. 

These men say that the only way to dis- 
arm Germany effectively is to strip her 
factories of everything they contain, even 
to the steel girders. Much of the machinery 
will be worn out after years of forced war- 
time use without proper replacements. 
What is still usable would be divided among 
the coimtries the Nazis have despoiled, to 
help them in the big job of reconstruction. 
Foundries, blast furnaces, and mines would 
be dismantled. 

The plan would have to be carried out by 
men who know machines and what they 
can do for peace and war. An inter-Allied 
commission of engineers and industrialists 
would go through Germany's factories and 
mills, checking all equipment that was fit 
for salvage. Distribution would be governed 
by the needs of the various countries to be 
reconstructed and the amount they have 
suffered. Equipment for mines and blast 
furnaces would be shipped to cities like 
Lille and Kharkov, where they could be used. 




...LET THEM REBUILD FOR PEACE 



As for the future, strict supervision of 
German industrial life would make certain 
that no new start was made toward build- 
ing up a potential war production. Machine 
tools and heavy industry would be taboo, 
until the German people have given proof 
that they have lost their inveterate urge for 
conquest. 

Is the plan feasible ? Yes — if it is admin- 
istered conscientiously by statesmen and 
technicians, with full co-operation and sup- 
port by all the United Nations. It isn't easy 
to hide the growth of a war machine. Be- 
fore the present war, it was no secret that 
Germany was rearming. Even after the 
preliminary period of planning and experi- 
mentation, it took the Nazis six years of 
intensive work to get ready for the test of 
battle. It needn't have happened — and it 
must not happen again! 

If this proposal sounds ruthless, it has 
ample precedent from the Germans them- 
selves. Almost their first act of aggression 
was aimed at Czechoslovakia, with the pri- 



mary object of grabbing her highly devel- 
oped industries. As the Luftwaffe and the 
armored divisions swept over Europe, their 
engineers went through the factories and 
carted off anything they wanted. When it 
was not expedient to carry away the equip- 
ment, they moved in and exercised control 
for their own purposes. 

What would become of German economy 
if this plan were put into effect? It is no 
light matter to turn back the clock 50 years 
in a highly industrialized country. Germans 
would have to learn to live under an agrar- 
ian and handicraft economy, at least until 
the virus of war was definitely eliminated 
from the national mind. Their industrial 
genius might be employed, under strict 
control, in the rebuilding of the countries 
they have ruined. But, at worst, their con- 
dition would be no harder than it was dur- 
ing the years of "guns or butter," and civili- 
zation would be saved from the catastrophe 
of another world war. If this is the price of 
permanent peace, it is a bargain. 



Where you ^11 live after the war 




YourHome-.Tomorrow 



Here's a preview of the house 
you'll get when peace comes . . . 
a prefabricated home with built- 
in conveniences and comforts for 
modern living. 

By CARL T. SIGMAN 
and WILLIAM J. WARD, JR. 

IN YOUR postwar home you will find a fifth 
freedom — freedom from most of the tra- 
ditional inconveniences, inadequacies, and 
high costs of the house of the past. In short, 
freedom to live in that same postwar future. 

Everyone knows that the automobile of 
tomorrow will be very different from the 
last prewar models. The same will be true 
of radios and refrigerators, ranges and fur- 
naces, sanitary and electrical equipment, 
and even of the roofs, floors, walls, and win- 
dows of our new houses. In some of these, 
improvements have come in the past at 
widely spaced intervals; others have seen 



minor annual changes. But it never seemed 
to the manufacturer that he could afford to 
scrap all his dies, tools, and machinery to 
make a revolutionary change in his product, 
however far ahead of him his engineers and 
architects might be. Now, however, all his 
equipment has been scrapped to meet war 
demands, and with peacetime conversion he 
will be free to build the best refrigerator, 
range, bathroom — or the best house — that 
his engineers, designers, and architects can 
conceive, however revolutionary it may be 
in material, structure, or equipment. Besides 
being freed from the restriction of existing 
equipment, these building industries will find 
themselves aided by recently developed new 
materials and by astonishing new uses for 
old ones. The result is bound to be some- 
thing very like a revolution in house building 
and equipment. 

Your home of tomorrow will be a better 
and a cheaper house — one designed of mod- 
ern materials, by the best modem engineer- 
ing thought and facilities, and geared to 
modern living. It will be cheaper because it 
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will be largely or wholly prefabri- 
cated. But it will be a far cry from 
the boxlike "modern" houses that 
we have known. Prefabrication 
will at first accommodate styles of 
design familiar to us, but it will 
gradually adapt itself more, func- 
tionally, to modem living. 

The manufacturer will make your 
house of tomorrow in wall slabs, 
roof, and floor sections that can be 
shipped to you in a flatcar. Into the 
lighter and thinner walls will be 
built insulation, hot and cold- 
water pipes, and, in some instances, 
soil pipes. They will be completely 
wired with continuous base outlets. 
The ceilings may come with con- 
cealed cove lighting. 



Plywood glued in place will make 
outside and inside walls tighter and 
stronger than our present ones. Or 
the interior ones may be made of 
new plastic materials that can be 
wiped off clean, will never develop 
unsightly cracks, need never be 
papered or painted, but can be, if 
you wish. Or they may have semi- 
porous surfaces that absorb sound, 
and into which nails can be driven 
and withdrawn without leaving holes. 

Windows and doors will come in 
certain of the sections, but, far from 
determining a standardized design, 
these sections will fit into houses of 
innumerable architectural types. 
Your architect has only to choose the 
particular section that his design 



The walls, partifions, roof, and floors of the house are delivered to the site as pre- 
fabricated panels containing all electrical, plumbing, and heating equipment ready for 
connection. Kitchen unit is set up almost as easily as you plug in your radio. Whole bath- 
room comes as a unit. Plastic floors ore cushioned on warm air space over concrete pad. 
A compact heating system makes costly cellar excavation unnecessary; chimney needs no 
heavy foundation. 
Exterior of house 
requires no paint 



PREFABRICATED PARTS 
MAKE CONSTRUCTION EASY 




YOUR LIVING ROOM 
• • . TOMORROW 



The television screen is fhe focal point in 
the living room. Radio controls are located 
strategically in the furniture. Illumination is from an indirect fluorescent cove and specific ceiling 
sources. Ventilating louvers above and below plate-glass windows leave unbroken vision at all times 



calls for. Your new windows will be double- 
glazed, with dead-air spaces between the 
panes for insulation against both heat and 
cold. If you wish, they may be for vision 
only, with concealed, screened, adjustable 
louvers at top and bottom for ventilation. 
For other windows, which may be opened 
horizontally to their full width, there will be 
complete weather stripping and screens. 
With both types will come filters for pollens. 

Radiators and registers, you will be glad 
to know, are to give way to piping within 
the walls of your house. Installation costs, 
which will be somewhat higher, will be off- 
set by a fuel saving of one third of present 
average heating costs. Heating systems will 
incorporate air-conditioning. In other words, 
you will have humidified winter heat ther- 
mostatically controlled, and summer cooling 
with proper circulation of dry, filtered air. 
Windows need never be opened. Your heat- 
ing will be automatic, of course, whether 
you use coal, coke, gas, or oil. Where there 
is cheap hydroelectric power, electricity will 
not indirectly heat your home by means of 
hot water or steam, but will work directly 
through heating elements within the walls 
and floors, integral with the prefabricated 
sections. 

Since postwar heating systems will be 
small and compact, space on the ground 
floor can readily be found for them. So, in 
planning your house of tomorrow you may 
write off a large part of the expense of 



digging a cellar and building waterproof 
cellar walls, for with advanced types of floor 
construction, new chemical ground treat- 
ments, and the use of copper shields, the 
dangers of damp and of termites are elimi- 
nated. Only small footings will be required. 
Many houses will be built on precast con- 
crete slabs which will contain pipes for floor 
heating. 

Your house may also be soundproof. 
Rooms will be so insulated from each other 
that your sleeping will be undisturbed by 
the noise of the late party downstairs. Radio 
installations and television devices will be in 
each room. 

Even more revolutionary than the changes 
already mentioned will be your all-metal or 
all-plastic kitchen built in one unit, and 
capable, in whole or in part, of removal and 
trade-in, like an automobile. 

Ranges will have lighted, transparent 
oven fronts. Time and heat control will have 
been developed so that before the lady of 
the house goes out for the afternoon, she 
may put the whole dinner on the stove. 
Time-controlled to start cooking at a de- 
termined time, the dinner will be ready to 
serve on schedule. If she is late in returning, 
nothing will bum, for the heat will be auto- 
matically reduced to warming temperature 
at a set time. 

The real revelation, however, will be your 
refrigerator. It is likely to be a plastic 
cabinet with transparent doors, and a cylin- 
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drical revolving interior. No hunting in 
dark recesses for the elusive butter; you 
switch on a light, turn the shelf levers until 
the butter dish appears up front, and then 
open the door to that particular shelf by 
flipping out a concealed handle, or stepping 
on a convenient pedal, or by knee action 
against a button. Ice cubes will be dis- 
pensed individually by pressing a button. 
Cracked ice will be available in the same 
manner. These ice dispensers will be sepa- 
rate from the main cabinet, so that no cold 
will be lost in removing the ice. Within the 
refrigerator, a reservoir connected with the 
water pipes will furnish cold water uncon- 
taminated by near-by foods. 

In your house of the future there will be 
devices for both the freezing and the de- 
hydration of your surplus garden foods, and 



means will be provided for their proper 
storage. Ultraviolet-ray tubes placed at 
strategic places in the kitchen will kill harm- 
ful bacteria in the refrigerator, prevent mold 
in the bread box, and sterilize dishes. 

The same fine engineering will mark the 
unit bathrooms and lavatories of your home. 
In many cases these will come in the same 
unit with the kitchens, back to back, on one 
wall, to reduce plumbing lines to a minimum. 
Or they may come in double bathroom 
units. Your shower will have sliding non- 
breakable plastic walls. You will be able to 
set the temperature for your bath, and the 
water will mix itself. Condensation units 
within both the shower and the tub en- 
closures will eliminate steam, and low-volt- 
age units behind mirrors will prevent con- 
densation on them. (Continued on page 215) 



YOUR BATHROOM, KITCHEN 
I ... TOMORROW 



Gone are the ugly cracks of our tile 
bathroonns, for the plastic fixtures 
ara integral with the wall and floor. 
Rounded outlets replace protruding 
faucets. Pedal buttons control water 
supply for basin and toilet flush. 
The floor is a heat chamber; the venti- 
lator fan is humidistat controlled 



Plastic kitchen unit. Left to right: 
Refrigerator with transparent doors 
which open by knee pressure on large 
buttons; ice and water unit. Garbage 
ejector. Sink, flanked by dish washer 
and sterilizer; in front center, towel 
drier; below, floor pedals operating 
sink outlets. Right, automatic range 
with transparent oven doors. Floor of 
indestructible plastic. Note sun visors 





ADJUSTABLE MIRRORS, looking 
like large-scale models of a dentist's 
mirror, aid aircraft workers in ex- 
amining hard-to-get-at parts. Made 
by F. P. Kretchmer, of Los Angeles, 
the plastic-mounted mirrors have a 
handle sleeve which allows adjust- 
ment to any angle. 





TWO-HAND SOLDERING is made possible with 
this stand, which is fitted with an adjustable, but 
firmly held, soldering iron. A magnifying lens is 
located in the hood, which can be raised or lowered, 
and a 30-inch chimney carries off the fumes. The 
manufacturer is Photobell Corp., of New York. 



CHIP-BREAKER GRINDERS, made by the 
Delta Manufacturing Co., of Milwaukee, are 
equipped with a universal vise to hold work 
at any angle. A long spindle with widely 
spaced bearings permits precise alignment. 





MOTORIZED SWEEPERS developed by the 
Moto-Mower Co., of Detroit, enable a single 
worker to clean up a fair-sized plant at the 
rate of 16,000 square feet per hour, thus re- 
leasing a crew of broom sweepers for more 
important work. With minor adjustments, 
the machine can double as a lawn mower or 
a snowplow. 
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AILANTIC SEADROMES^ 

...^JO BECOME POSTWAR REALITY 







UNCLE SAM ASKED TO HLiLD 

Floating Ocean Airports 



THE postwar construction of mile- 
long" floating airports, which will 
be spotted every 800 miles along an 
air route between an East-Coast 
American port and Great Britain, 
has been announced by Pennsyl- 
vania-Central Airlines. These air- 
ports, designed by Edward R. Arm- 
strong, of Philadelphia, Pa. (P.S. 
M., Feb. '34, p. 26), will cost about 
$10,000,000 each. By permitting 
transatlantic freight and passenger 
planes to refuel, they will make 
possible larger payloads. It is ex- 
pected that they will cut passenger 
rates to six cents a mile. 

At rlghf, a reproduction of the leading 
page of an article which appeared in 
P. S. M. over nine years ago, and which de- 
scribed in detail the proposed airports 
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By Arthur Grahame 
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'OMORROW'S decisive air battles 
will be won by toughly armored fly- 
ing gun carriers packing a weight of 
fire power far greater than that of the 
most gun-bristling fighter planes of 
today. 

Aircraft designers and builders of all 
the major powers are engaged in a 
breakneck industrial race, trying to 
satisfy the armed forces' insatiable de- 
mands for stronger, better-protected planes, 
and heavier, more destructive guns to 
mount in them. Some types of planes al- 
ready are firing projectiles powerful enough 
to smash light tanks and motor transport. 
Bigger guns are being tried out experiment- 
ally, and some students of ordnance predict 
the emergence of an air-cruiser type armed 
with guns of three-inch caliber or larger, 
possibly embodying rocket principles or 
some other means of fire capable of over- 
coming the serious problem of recoil. 

In short, the science of aircraft arma- 
ment, born in the First World War and 
more or less stagnant in the 20 years that 
followed, is now moving ahead again at full 
speed under the insistent pressure of a big- 
ger and tougher war. 

Even in this air-minded day, few 
Americans realize how greatly air- 
plane fire power has been boosted. 
The one-place fighter plane offers a 
good basis of comparison. By 1918, 
in the closing period of the war, both 
sides had settled on a main fighter 
type armed with two rifle-caliber 
machine guns attached to the fuse- 
lage and fitted with synchronizers 
enabling them to fire through the 
propeller arc without damaging the 
blades. 

With that armament a pilot who 
managed to line up an enemy in his 
sights for a reasonable burst — say 
five seconds — could pepper the foe 
with about 166 bullets having a to- 
tal weight of four pounds. Just be- 
fore the outbreak of this war the 
most heavily armed fighter plane in 
service was the British Hurricane, 
with eight .303 caliber machine guns 
firing from the wings. The same 
five-second burst from these ships 
delivered around 800 bullets, weigh- 
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AIRCRAFT ARMAMENT HAS COME A LONG 
WAY SINCE WORLD WAR I . . . AND STILL 
THE TREND IS TOWARD HEAVIER, MORE 
CONCENTRATED FIRE POWER 



ing 20 pounds — or 400 percent more weight. 

One of the most heavily gunned planes on 
fighter duty in Europe today is the Royal 
Air Force's Spitfire IX, which goes into ac- 
tion with four .303 caliber machine guns 
and two 20-mm. automatic cannon spitting 
lead, steel, high explosive, and destruction. 
In five seconds the ship can fire 400 ma- 
chine-gim bullets and 120 20-mm. armor- 
piercing or high-explosive shells. The total 
weight of the blast rims around 45 pounds 
— more than eleven times that of the 1918 
plane. 

That kind of development in fire power is 
the logical outcome of a corresponding de- 
velopment in the armor protection of the 
bombers which are the fighter's natural 



GUNS 





HOW FIRE POWER HAS GROWN 




Twin-boom design of 
the Lockheed Light- 
ening simplifies the ' 
plocing of the guns. 
Four machine guns 
ore arched over the 
20-mm. cannon in the 
nose, where there is 
no propeller problem 



CANNON AND MACHINE GUNS ARE THE FLYER'S TOOLS 




CHAMBER 

BARREL OPERATING ROD 



given fighter pilots 
a longer effective 
range. Since guns of 
a single-seater are 
aimed by turning the 
plane, sights must be 
fixed to the craft. 
The optical sight at 
left and below uses a 
circle of light that 
helps a pilot gauge 
distance of target 




TANDARD US. ARMY METHOD OF BORE-SIGHTING 6-GUN FIGHTER 



(NBOARO PAIR OF SUNS 
INTERSECT AT 250Y0S. 




OUTBOARD PAIR OF 
6UNS INTERSECT 
AT 350YDS. 



3OOY0& SSOvos. 
OPTIONAL METHOD OF BORE-SIGHTING 



Bore-sighting of fixed guns focuses 
fire power at a definite point, and 
it's the pilot's job to put the enemy 
on the spot. If the plane carries a 
cannon as well as machine guns, it is 
considered good practice to fire with 
machine guns until bullets hit target, 
then cut loose with the bigger stufF 



enemy and prey. The rise of air warfare 
has brought about a repetition in this field 
of the long-standing race between ordnance 
and armor plate in naval design. As usual, 
gun power seems to have the edge, yet the 
ability of some new bombers, especially the 



American heavy types, to absorb punish- 
ment and shoot back has proved a painful 
shock to many an overconfident Axis fight- 
er pilot. 

The first military aircraft were not armed 
at all. The top commanders in 1914 re- 



ALLIED PLANES USE 40-MM. AND 20-MM. CANNON 

The R.A.F.'s tank buster, the Hurricane I l-D, For lighter work, a 20-mm. gun is used. Here a ground- 
packs a 40-mm. cannon under each wing. Designed crew member is replacing the magazine of a cannon 
for aircraft use, the guns weigh 320 pounds each in the wing of a Spitfire at an English fighter station 
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* cations, airborne cannon have certain advantages over 

bombs. Perfect tinning is essential to accuracy in bombing, but the plane's cannon can pump shells into its 
target as long as the ship is pointed at the mark. Greater speed and flexibility of maneuver are possible 



garded their planes as observation devices, 
somewhat more mobile than captive bal- 
loons but no more aggressive. Individual 
pilots took the initiative by carrying car- 
bines, pistols, or shotguns aloft and potting 
away at enemy ships that ventured within 
range. 

The next step was to mount a light ma- 
chine gim on the ship, and the simplest ar- 
rangement was to have the gun on a swivel 
to be operated by the gimner in a two-place 
plane. But single-seater ships had far 
gpreater speed and maneuverability, so it 
was clear that the ideal fighter would be 
one in which the pilot could do his own 
shooting, aiming the entire plane at the 
target and firing the fixed gun by 
remote control. 

A gun bolted to the center of the 
upper wing could fire above the pro- 
peller arc, but it created wind re- 
sistance and forced the pilot to stand 
up if he had to clear a jam or change 
ammunition pans. This arrangement 
was superseded by the development 
of the first practical synchronizer 
by Anthony Fokker, Dutch aircraft 
manufacturer. 

Fokker's device consisted of a 
cam mechanism placed between the 
airplane engine and the machine 
gun's action. It was a tricky, cranky 
gadget, but when lined up and ad- 
justed with loving care it worked, 
by restricting the gun's discharge 
to the brief instants when the pro- 
peller blades were in a horizontal 
position and out of the line of fire. 
The Germans had the inside track 
on Fokker's invention and enjoyed a 
brief advantage — imtil British and 
French engineers duplicated the de- 
vice. 

Both sides continued to experi- 
ment with new ideas in aircraft 
weapons, but the synchronizer was 
the only development that really 
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made itself felt in actual combat. All efforts 
to moimt heavier gims, for example, were 
inconclusive. The British started work on 
an automatic one-pounder cannon, but the 
war was over before much progress had 
been made with the design. In 1917 the 
French Hispano-Suiza company brought 
out a short-barreled 37-mm. gun moimted 
in the notch of a V-type engine and firing 
through a hollow propeller hub. 

This was a single-shot type, and thus 
completely lacking in true air fire power, 
but its mount was exceedingly well thought 
out, and variations of it are used today in 
cannon-firing planes. 

The Germans, meanwhile, had worked on 



FIXED OR FLEXIBLE GUNS? 

Fire power of fixed guns on fighter planes is concentrated in- 
to a slash of steel in front, where the pilot controls it by 
maneuvering. Flexible guns, as on the bomber pictured be- 
low, give varying degrees of protection in all quarters. The 
fixed gun is primarily for offense; the flexible, for defense 
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A PHOTO HISTORY OF AIR ARMS 



a Becker 20-mm. gfun with a 12-shot 
magazine. It never was very success- 
ful, and after the war the owner sold 
out his patents to the Swiss Oerlikon 
firm. What happened later is an inter- 
esting example of how military designs 
circulate. Oerlikon continued to de- 
velop the design, and later sold patent 
rights to Hispano-Suiza. The French 
firm, in turn, passed its designs on to 
the British. Later the United States 
took it over, modified and improved the 
design, and is now using a so-called 
Hispano 20-mm. in some versions of 
the P-38 Lightning and P-39 Airacobra 
fighter planes. The Germans also have 
a short-barreled Oerlikon FF model, 
but are known to be replacing it with 
a high-velocity Mauser 20-mm. gun. 

Our own ordnance experts carried on 
numerous experiments during World 
War I, one of them involving the Davis 
"no-recoil" gun, an unconventional 
weapon of about 2i.v-inch bore. It was 
recognized that the element of recoil 
was one of the biggest limitations to 
the firing of powerful guns from air- 
craft. The Davis gun tried to solve 
this by discharging a dummy slug or 
a load of shot backwards from its 
elongated breech at the instant the ac- 
tual projectile was fired from the muz- 
zle, so that the counteracting forces 
balanced each other and eliminated re- 
coil at the gun's mount. 

Army ordnance even considered using 
a five-inch gun of this type, but after 
thorough tests the Davis gun was dis- 
carded, mainly because it could not be 
aimed quickly and because the breech 
discharge was found to be just about 
as dangerous to near-by friendly air- 
craft as its projectile was to the enemy. 
Later a light 75-mm. mountain howitz- 
er was prepared for plane mounting, but 
was never test-fired. 

America's greatest progress, how- 
ever, was made in the development of 
specialized aircraft machine guns, and 
the pioneer work was carried out by 
our "gun wizard," the late J. M. Brown- 
ing, probably the world's greatest de- 
signer of automatic weapons. 

Browning, the designer of the entire 
family of machine guns used by the 
U. S. armed forces, first concentrated 
on a .30 caliber aircraft machine gun, 
and produced a 22-pound, air-cooled 
weapon with a rate of fire of 1,200 
shots a minute. It snaps out 150-grain 
bullets (about 47 to the pound) with a 
muzzle velocity of 2,750 feet a second. 
The same Browning design in a .303 
caliber ver- (Continued on pane 212) 
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FIRST GUN to be fired from a mili+ory airplane 
was a rifle in the hands of Maj. T. E. Fickel, U.S.A., 
In 1910. Aircraft's role seemed to be unarmed scouting 




SYNCHRONIZED GUNS to fire through the propel- 
ler were a World War development. This is a Vickers 
aircraft machine gun mounted on a U. S. Navy airplane 

WAIST GUNS were not unknown in First World War 
days, as this well-armed U. S. Navy flying boat testi- 
fies. The man on the wing is using an early turret 





FIRST MACHINE GUN in the air also was a 
U. S. achievement. Here Capf. C. DeForest is taking 
a Browning ground gun aloft in a biplane in 1912 




FIRING OVER WING. This fighter pi one of 
World War I has a Lewis machine gun fixed atop 
its upper wing. It fired above the propeller ore 




TURRETS and flexible gunnery were foreshadowed by this 
World War mounting of a Lewis ground machine gun. Power- 
driven turrets made their initial appearance about 10 years ago 

FLEXIBLE GUNS have taken many forms in the course of 
their development. Below is a swivel mount that was tested ex- 
perimentally by the Navy in the search for higher efficiency 



WING GUNS came along with post- 
war experiment. This is a Browning .30 
caliber on a U. S. Army plane (1925) 

DAVIS CANNON fired a dummy 
load backward to eliminate recoil. Lewis 
gun atop this one helped to get the aim 
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World^s Largest 
Building Cooled 
by §1111 Control 

Drawing by B. G. SEIELSTAD 




COMPRESSl 
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BUILDING SUPPD 



ADJUSTABLE 
COVER 



ROOF 
UNIT 



THE sun cools, as it heats, the Army's 
Pentagon Building- in Arlington, Va., 
(P.S.M., Feb. '43, p. 49). Passing over the 
vast roof of the world's largest building, its 
rays fall upon photoelectric cells in five 
roof-top control stations. Registering the 
temperature rise, each of these stations in 



turn, by means of electronic relays and 
compression tanks, activates the fans of 
the cooling system. Desigfned by the Min- 
neapolis-Honeywell Regulator Company 
and Charles S. Leopold, consulting engi- 
neer of the War Department, the system 
maintains a temperature of 77 degrees. 
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Newly discovered facts about 
nature's fiery blitz help to 
guard vital power lines and 
keep war plants humming. 

WHEN your electric lights used to 
go out, during a thunderstorm, it 
was just one of those things that 
couldn't be helped. Nowadays, they stay 
on. More important, power interruptions 
that once wrought costly havoc in industrial 
plants have been virtually ended. Electric 
motors that turn the wheels of vital war 
industries keep on humming. 

Engineers have learned how to tame 
lightning. Primarily their aim has been to 

SEPTEMBER, 19J,3 



safeguard electric service. But their re- 
searches have found equally practical ap- 
plication in protecting persons and buildings 
from nature's pyrotechnics. Weather fore- 
casting and aerial navigation, too, have 
shared the benefits. 

Using a high-speed camera in South Af- 
rica, a modern pioneer, B. F. J. Schonland, 
has literally turned upside down the popular 
conception of a lightning stroke — and added 
fascinating embellishments for good meas- 
ure. 

Only tall masts and skyscrapers, he finds, 
get hit by bolts from the clouds. Between 
low objects and a cloud, a lightning stroke 
actually travels upward! But a path has 
already been made for it by a hitherto un- 
known kind of downward electric discharge 
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Just at the rain returns evaporated 
moisture to earth (left), lightning 
returns electricity leaking up to the 
clouds at the rate of 300,000 kilowatts 
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1. "Pilot streamer" traveling at 
500,000 feet a second, starts 
toward positively charged earth 



that he describes as a "pilot streamer." 

From a negatively charged center at the 
base of a thundercloud, the faintly luminous 
pilot streamer launches itself at the posi- 
tively charged earth at the comparatively 
leisurely speed of about 500,000 feet a sec- 
ond. As if to hammer it along, stronger 
and faster-moving electric discharges, 
called "step leaders," pulse down to its 
advancing tip in rapid succession. The com- 
bined effect ionizes, or makes electrically 
conductive, a pencil-thin path through the 
air. 

When the pilot streamer reaches the 
earth, the fireworks go off. Back along the 
path it has blazed, to the cloud, crashes 
the dazzling flash that the man in the street 
calls lightning. If the pilot streamer has 
branched on its way to earth — as it is likely 
to do over uneven terrain — the return bolt 
follows out and neutralizes the branches as 




well as the original charge center in the 
cloud. The brilliant discharge travels at 
about 100,000,000 feet a second, or less than 
one seventh of the speed of light. 

Quite likely the performance has not end- 
ed. Another charge center in the cloud may 
"short-circuit" to the path already set up, 
and launch a nonbranching "dart leader" to 
earth, evoking a second lightning flash in 
response. This continues until the cloud is 
wholly discharged. As many as 22 succes- 
sive strokes have been observed in a mul- 
tiple flash. Since the entire exchange takes 
place within a fraction of a second, and all 
discharges follow exactly the same path, the 
series appears to the eye as a single flash. 

A tall structure like New York's Empire 
State Building, in contrast, usually launches 
a pilot streamer at a thundercloud and re- 
ceives a bolt of lightning in return. The 
steel framework carries off the stroke 
harmlessly to earth. 

Tests with man-made 
lightning in high-voltage 
laboratories confirm the 
new discoveries about nat- 
ural lightning. For most 
practical purposes, it has 



Man-made lightning, directed 
at this model house, is shown 
being harmlessly diverted to 
earth by Dr. McCann's light- 
ning "umbrella." At far left, 
the same model, when struck 
without umbrella protection, 
instantly bursts into flames 
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2« When streamer hits the earth, 
lightning flashes back along same 
path at 100 million feet a second 
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3* Second negatively charged area, 
unaffected by the first flash, now 
"short -circuits" to positive area 
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4. Following path already set up, 
second area sends "dart leader" 
to earth— to evoke a second flosh 
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been found, skyward and groundward thun- 
derbolts differ little in effect. Therefore it 
remains customary to speak of lightning as 
striking the earth — a convention that will 
be followed in this article — even though the 
opposite may be the fact. 

On the whole, thunderbolts do far more 
good than harm. A stroke of lightning cap- 
tures nitrogen from the air, "fixing" it in 
beneficial compounds that raindrops bring 
to earth. The result is to shower all grow- 
ing plants with more fertilizer than the 
combined output of all the factories in the 
world. 

True, there are fifth-column lightning 
bolts, too — but science is showing how to 
cope with them and disarm them. A "light- 
ning locator" under recent development re- 
veals the course of an oncoming electric 
storm as accurately as secret war instru- 
ments plot the approach of raiding planes. 
This enables workers in an ordnance plant 
to keep up full-speed production tmtil the 
last moment, when the storm enters a pre- 
calculated danger zone surrounding the fac- 
tory. Then the personnel leave the build- 
ings, and return only when the thunder- 
storm has reached a safe distance. 

How far is a safe distance? By measur- 
ing electric and magnetic fields around a 
lightning bolt, experimenters recently have 
discovered that it need not score a direct hit 
to start a fire or cause an explosion. A "near 
miss," as in bombing, may prove as effec- 
tive. Tests show that a lightning stroke as 
far as half a mile away may induce a small 
electric spark between near-by metal objects. 
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Hitherto unexplained fires in wooden barns 
are now believed to have been started in 
this way. 

A man driving a modern steel-top car in 
a thunderstorm is in about the safest place 
he could be. Its metal body almost com- 
pletely encloses him in a "Faraday cage," 
proof against exterior sparks. Any doubt 
on this score vanished from the minds of 
spectators who watched Dr. Gilbert D. Mc- 
Cann, Westinghouse lightning expert, seat 
himself at the driver's wheel of a standard 
car and submit to a 3,000, 000-volt bombard- 
ment of man-made lightning from a sphere 
above. Harmlessly the flash leaped from 
the metal work over one of the front tires 
to the ground. 

"Lightning umbrellas," recently designed 
by Dr. McCann, are believed to represent 
the first radical departure from conven- 
tional lightning rods in nearly 200 years. 
These are intended especially for ordnance 
plants and oil storage centers, and a num- 
ber of large-scale installations have already 
been made. 

The simplest plan consists of stringing a 
single length of steel wire, resembling a 
radio antenna, above the entire length of 
the building. From wooden poles that sup- 
port the horizontal wire, its ends are then 
brought to earth and grounded. An alterna- 
tive scheme surrounds the structure with a 
series of masts bearing projecting and 
grounded wires. The number of masts varies 
according to the area to be shielded. How 
well the systems work has been amply 
demonstrated by subjecting models to re- 
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peated strokes of laboratory lightning. 

For farmhouses, barns, churches, and 
other "nonhazardous" buildings, experts 
agree that the time-honored lightning-rod 
system still offers first-class protection from 
lightning, assuming it to be properly in- 
stalled and grounded. How this should be 
done is explained and illustrated in Farm- 
ers' Bulletin No. 1512, available for five 
cents from the Superintendent of Docu- 
ments, Washington, D. C. Copper wire as large 
as No. 2 A.W.G. ( about one quarter inch in 
diameter) was often used throughout, in 
prewar days of plenty. Tests now show 
wire of this size to be needed only where it 
is likely to be struck directly and burned 
by lightning. The rest of the system may 
employ No. 6 A.W.G. wire ( about one sixth 
inch in diameter) to conduct the lightning 
current safely between these points and the 
ground. The smaller size saves 60 percent of 
the copper formerly employed. 

Heaviest of all recorded thunderbolts, 
Westinghouse engineers say, was one that 
struck a 585-foot smelter stack at Butte, 
Mont., in the summer of 1940. Its current 
totaled more than 160,000 amperes of elec- 
tricity, delivered at a pressure exceeding 
15,000,000 volts. Nevertheless, it did no dam- 
age, for it streaked to earth along a prear- 
ranged channel, writing its life history on 
the way. 

Called a "fulchronograph," the instrument 
that has measured the power of this and 
many other lightning strokes applies the 
principle that hard steel will be permanently 
magnetized by current passing through adja- 
cent coils. In practice, two coils carry a 
portion of current 
diverted from the 
lightning stroke be- 
ing measured. Rota- 
ting past them, an 
aluminum wheel 
bears 408 steel fins 
on its rim. The par- 
ticular fin that hap- 
pens to be passing 
the coils at a given 
instant is magnet- 
ized in proportion to 
the punch of the 
lightning, during 
40/1,000.000 of a sec- 
ond. Then the next 
fin takes over the re- 
cording, and so on. 
Studying the pieces 
of steel at their leis- 
u r e , Westinghouse 
men are able to re- 
construct both the 
duration of the bolt 
and its variations in 




Dr. Gilberf D. McCann, one of 
of the instrument, is shown at 
a fulchronograph. Porcelain column at left is 
a lightning arrester, which guards power lines 
by grounding any lightning that may hit them 



strength from one instant to the next. 

Grounded shielding wires, erected parallel 
to power lines, now intercept lightning 
strokes and guide them to earth before they 
do harm. Foot-high models, exposed to 
15,000 strokes of artificial lightning, showed 
the best place to put the shielding cables — 
above and at an angle of about 30 degrees 
outside the power lines. Most troublesome 
are low-flying thunderclouds, about 500 feet 
from the ground, which have the best chance 
of flinging a sideward bolt that will "duck" 
the protective wires. Many lighting bolts, 
on the other hand, originate in clouds five 
miles high. 

Today, about 6,000,000 lightning arresters 
stand guard over the nation's power lines, 
just in case lightning actually does strike 
them. The smallest, no bigger than cigar- 
ette lighters, protect railway signal lines 
and fire-alarm systems. The largest, 30 feet 
high, guard huge generators in hydroelectric 
plants — and are "earthquake-proofed" by 
being suspended from cables above the earth. 
These arresters act in the same manner as 
safety valves. 

Automatic circuit breakers, serving like 
switches to open and close a circuit, pro- 
vide the final line of defense against a 
lightning stroke on a transmission line. In 
your home, a fuse or a small switch will 
shut off the electricity, because the power 
passing through the wires is relatively 
small. But in power stations and substa- 
tions where the power is high, neither fuses 
nor even big switches will do. In case of a 
short circuit or a surge of current caused 
by lightning, the power would get out of 

control, and leap 
through the air in 
a destructive arc. 

A new circuit 
breaker developed 
by Westinghouse en- 
gineers literally 
blows out this elec- 
tric fire with a blast 
of compressed air 
exceeding the 750- 
mile-an-hour veloc- 
ity of sound, while 
pistons yank the 
metal contacts apart. 
Another type snuffs 
out the arc with 
magnetic force. Su- 
perseding conven- 
tional breakers, im- 
mersed in tanks filled 
with insulating oil, 
the new designs save 
steel and oil for war 
use. — ALDEN P. AR- 

MAGNAC. 
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By E. J. DINTRUFF 

VARIETY is also the spice of figures. If 
numbers seem dull, very likely you 
have approached them in the same un- 
varied way too long. Try these strategic 
attacks. 

In multiplying by five perhaps you sub- 
consciously annex a cipher and then divide 
by two. But do you know that to multi- 
ply by 25 you may add two ciphers and 
divide by four; or to multiply by 125 you 
add three ciphers and divide by eight? 

To multiply by 11, annex a cipher and 
add the original to the newly formed. Or 
put down the last digit of the original num- 
ber, then to the left place the sum of each 
digit plus the one to its left, setting down 
each time only the unit figure, and carry- 
ing the figure representing the tens. Mul- 
tiplying by 111 can be done in a similar 
manner. (See below.) 

To multiply by nine, place a cipher be- 
fore and after the number. Now subtract 
each figure from that to the right of it, 
taking care to borrow when the next fig- 
ure is too small. 

At times, multiplying is an easy way of 
dividing. Just as to divide by five you may 
multiply by two and set off the last figiire 
by a decimal point, to divide by 25 you can 




137 'i-/2S 

(A) MULTIPLY BY ® ^ - 

SET OFF LAST 3 Pkf^fL*** 



Figures ore fun, foo. Let 
a friend choose a nunnber 
and fell you in which of these columns it may be 
found. Add the numbers at the heads of the 
columns he designates and you get his number. 
(From "Mathematical Recreations," by Maurice 
Kraitchik: W. W. Norton & Co., New York) 

multiply by four and set off two figures. 
Similarly, to divide by 125, multiply by 
eight and set off three places. 

In adding, attack a double column on 
the left flank instead of the right. Add 
the figures on the left, put down that rep- 
resenting the tens in your total; to that 
representing units, annex a cipher and 
add the figures in the right column. Put 
the results to the right of the figure al- 
ready set down. 

The same left-flank approach can be 
made to subtraction. Keep glancing ahead 
one column to allow for borrowing. Sub- 
tracting 72931 from 89068, take 7 from 8; 
then 2 from 8 (since one must be saved 
for borrowing); 9 from 10; and so on. 



To divide by 125, multiply by 
eight and set off three places. 
To multiply by 1 1 1, set down the 
last digit, then the sum of the 
lost two, that of the last three, 
then the next three, and so on 



57263 x///'' 

«|(§) (E) (D ® © ©(g 

(5 +7)(s ♦7+2)(7*2i^(2+6t3)C6+3) 

5 5 6/93 
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Why "DE" Boats Are Death 



CLEAN-LINED and businesslike. Uncle 
Sam's new destroyer escorts (P.S.M., 
July '43, p. 110) are pounding the high seas 
in good weather and bad, helping to crush 
the submarine menace and maintain the vi- 
tal flow of troops and munitions to the 
theaters of war. 

A comparatively new type of vessel for 
the U. S. Navy, the 1,300-ton DE is a high- 
ly developed cross between the British cor- 



vette (which U. S. Navy men rate as too 
slow and too lightly armed for general use) 
and the standard destroyer (which is com- 
plex, costly, and slow in building). The DE 
combines a fair amount of the destroyer's 
speed and hitting power with the corvette's 
simplicity, low cost, and speed of produc- 
tion; it is an ideal warship for protecting 
merchant-ship convoys. Each DE has dual- 
purpose guns and depth charges to fight sub- 
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marines, machine guns and antiaircraft 
guns to beat off low-flying planes, and tor- 
pedo tubes for use against surface raiders. 

Our drawing by Stewart Rouse illustrates 
construction and equipment. Official U. S. 
Navy photographs show (upper left) one of 
the scores of new DE's sliding off the ways 
of a Texas shipyard and (lower right) dual- 
purpose and AA guns as seen from the bow 
of another of the novel craft. 
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Our P-38 Lockheed Lightning 
has taken on the best in the 
Axis stables . . . and proved it's 
a lot of plane in any language 

By ANDREW R. BOONE 

THE U. S. Army prosaically called its 
new fighter-interceptor "P-38." Lock- 
heed Aircraft engineers and test pilots 
called it "Lightning," and that name 
stuck with the combat pilots who flew it. 
And now the Germans have a word of 
their own for this twin-engine, twin- 
boom aerial destroyer. Nazi pilots shot 
down and captured in recent operations 
bitterly referred to it as that "Gabel- 
schwanz-teufel!" — fork-tailed devil ! 

But under any name at all, it's a lot of 
combat airplane — one of the fastest, 
highest-flying, hardest-hitting ships ever 
turned out. For all-around versatility 
and power the P-38 is in a class by 
itself. It has been used successfully as 
a fighter, interceptor, bomber escort, 
bomb carrier, low-level strafer and tank- 
buster, long-distance reconnaissance ship, 
and high-altitude photographic plane. 

Performance on most of the major bat- 
tle fronts has shown the Lightning to be 
equally effective flying from hastily 
carved-out jungle fields in the far Pacific, 
from cramped and rocky fields in the 
Aleutian Islands, from the sandy wastes 
of North Africa, and from the mist-bovmd 
runways of England. One of its most im- 
portant services was to make possible 
American daylight bombing raids over 
Germany. The Lightnings provided fight- 
er escort at high altitude hundreds of 
miles from the home bases, fending off 
enemy attacks over the target area for as 
much as an hour, then accompanying the 



bombers on the dangerous return 
flight and seeing them in to a safe 
landing. 

P-38's didn't swing into action as 
soon as the United States was plunged 
into the war. Our enemies unques- 
tionably knew that we had a ship of 
this unconventional design in the 
works, but they couldn't know much 
about its performance and fighting 
characteristics. Wise military strate- 
gy in a case like that dictates that 
the new weapon be withheld from 
action until it can be assembled at 
the proper places in quantities large 
enough to take maximum advantage 
of its surprise punch. 

Squadrons of Lightnings were 
organized first in the Pacific area, 
then others were sent to England, 
and finally the plane emerged in 
North Africa as our main fighter 
type for that theater. The ship has 
been a thumping success in all three 
theaters of war. 

Probably the first ofl!icial combat 
involving P-38's was in the Aleutians, 
when the fork-tailed ships suddenly 
popped out of a cloud and shot down 
two Japanese K-97 four-engined fly- 
ing boats and two escort fighters. 
Even more significant thah the vic- 
tory itself was the fact that this 
combat dispelled a notion that the 
Lightning was a high-altitude ship, 
unable to perform at lower levels. 
There isn't any high altitude to speak 
of in the fog-shrouded Aleutians. 

Even more spectacular in result 
was the Lightnings' first battle with 
the Japanese in New Guinea. Twelve^ 
of the P-38's ran into a much larger 
enemy group, including some seven 
"Val" dive bombers and an escort of 
25 or 30 fighter planes — "Zekes," 
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"Haps," and "Oscars." (Zeke and Hap are 
the two current versions of the well-publi- 
cized Jap Zero fighter; Oscar is another 
fighter plane, the Nakajima 97. ) The Light- 
ning pilots shot down 15 enemy craft and 
damaged several others which probably 
didn't get back to their bases. None of our 
pilots were injured and only one of the 
planes was damaged. 

The P-38 had another brilliant debut in 
North Africa, one squadron destroying 15 




enemy planes in the first day's operations 
over the Gab^s-Sfax area of Tunisia. Later 
the planes went on important ground-straf- 
ing missions and knocked out 11 tanks in 
two days, along with much enemy transport, 
including trucks, armored cars, and motor- 
cycles. 

The Lightning has fought it out there on 
even terms with the very hottest enemy fight- 
er planes, among them the Gterman Messer- 
schmitt 109, 110, and 210, and the Focke- 

Wulf 190. American 
pilots swear by their 
ship, and vow it is 
the best pursuit job 
in action there. 

This actual battle 
experience has 
served to dispel some 
of the doubts airmen 
and Army men felt 
about the P-38 de- 
sign when it first 



FIRE POWER. The P-38 
carries its sting in its 
nose, with four .50-cal. 
machine guns clustered 
around a 20-mm. connon. 
The result is a concen- 
trated slash of bullets 
and explosive (lowerleft) 



Here's what the 20-mm. 
cannon can do. In this 
test, projectiles have 
punctured a one-inch 
steel plate after pass- 
ing through 20 inches 
of planking and 12 
inches of sand to hit it 
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Teammate of the Flying 
Fortress: Long range of 
the P-38 enables it to 
escort the big bombers 
on their sweeping raids 




became known. To 
sum these doubts up: 
Wasn't it too big — 
"just too much air- 
plane for one man?" 
Wouldn't it lack fight- 
er-plane maneuver- 
ability? Would that 
open-work twin-boom 
construction have the 
strength to stand up 
and take the punish- 
ment of military oper- 
ations ? And wouldn't 
that same construc- 
tion make it impossi- 
ble for a pilot to get 
out safely in a para- 
chute if the occasion 
arose ? 

The answers have 
come along fast under 
war conditions. The 
P-38 is beyond any 
doubt a first-class one- 
man fighter ship. As 
for its maneuverabili- 
ty, some of the Amer- 
ican pilots in North 
Africa were so en- 
thusiastic they told correspondents they 
could turn inside a Spitfire. Their testi- 
mony naturally must be taken with at least 
a grain or two of salt; other factors being 
approximately equal, the smaller and lighter 
airplane always should have greater ma- 
neuverability than the larger and heavier 
one. And the huskiness, power, and long 
range built into the Lightning must have 
required some slight sacrifice of other 
characteristics. Nevertheless, the battle 
performance of this P-38 against Germany's 
best ships is proof that it has maneuver- 
ability enough to play in the big league of 
air warfare. 

The question of parachuting from the 
ship was tricky, but it has turned out that 
the trick can be done. A pilot can bail out 
either by flipping the ship over on its back 
and dropping from the open hatch, or by 
putting it into a stall and stepping back 
and down into the space back of the cockpit 
and between the twin booms. This may 
sound complicated, but it is not a simple op- 
eration to bail out of any hot ship, and the 
bailer always must follow a prescribed tech- 
nique to avoid the fast-moving tail and 
elevator surfaces. 

There remained the question of the ship's 
strength, and a big part of that was whether 

SEPTEMBER, 191,3 







WING SPM* 
52 PT. 



POUR .50 CAL. 
MACHINE &UNS 
{•20 MM CANNON 



TWOj;325-HP. ALLISON 
LIQUID-COOLED ENGINES 




PROPELLERS 



the twin-motor arrangement wasn't a real 
weakness — just two things to get hit or go 
wrong. The growing list of Lightnings that 
have come in all right on one engine has 
set that point at rest; in fact, the climbing 
powers of the ship with an engine out of 
action have been a delightful surprise to 
more than one hard-pressed pilot. 

As for the structural strength of the plane, 
startling proofs of that came in recently 
from battle areas half the world apart. Over 
New Guinea Lieut. Kenneth C. Sparks, of 
Blackwell, Okla., got into a tight dogfight 
with a Zero, and here is what he reported: 

"Our right wing-tips hit, spinnmg the 
Zero around so that its propeller struck the 
trailing edge of my wing. He went down 
smoking and I kept on going." 

Lieutenant Sparks admitted it was a 
tough jolt, but he was unhurt and his plane 
showed no damage except for a slight 
chewing up of that wing. 

Around the same time, a group of Light- 
nings went out on a strafe in Tunisia, and 
pressed their attack home on one enemy air- 
field at such a low altitude that one of the 
ships knocked over a telephone pole. Capt. 
Mark Morne, of Hinsdale, 111., in charge of 
the operation, reported laconically: 

"Fortunately the accident only dented a 
wing of the plane, and he returned safely," 

Airplane desigpners don't advise using their 
ships for disrupting enemy communications 
in quite such a direct manner, but it doesn't 
hurt pilot morale to know that you can get 



away with it if the occasion should arise. 

Nothing very much like the P-38 had been 
tried out up until 1937, when the Army 
called in the nation's plane makers to 
study specifications for a new fighter aimed 
primarily to intercept any air raiders that 
might approach our coasts. Speed, range, 
and fire power were the prime requisites. 
The Lockheed company didn't have much 
military backgroimd, but Hall Hibbard, 
chief engfineer, and C. L. Johnson, chief of 
design, thought they might have the answer 
in their private notebooks. 

From the beginning they planned on a 
twin-boom, twin-engine ship. Twin engines 
would give added power and added safety, 
in case one power plant failed, plus better 
vision for the pilot and a chance to incor- 
porate heavy g^power in the nose without 
getting into the technical problem of syn- 
chronizing the guns to fire through a 
propeller arc. 

Twin booms promised excellent control 
plus improved streamlining — a notion which 
worked out so well, by the way, that the 
present model, with its tricycle landing gear 
retracted, presents no greater drag than a 
card table 27 inches square. 

The first ship began its flight-testing on 
December 30, 1939, and a few days later 
made a hop from California to New York 
in which it loafed along at never better than 
two-thirds throttle, made two stops for fuel, 
and completed the run in seven hours, 45 
minutes. (Continued on vane 206) 



They're fighting for our allies, too. Here another Lightning, wearing the insigne of the R.A.F., flies to 
meet the best the Nazis can put up against her. The bulges on the tail booms are air scoops for cooling 
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Sinking" a Floating Island 





A LARGE floating island, 400.000 square feet 
in area and one to eight feet thick, was re- 
moved from a reservoir of the New York Power 
Corp. near Potsdam, N. Y., by cutting it up 
into sections and pushing them over the im- 
pounding dam. Cut while frozen, the 16 sections 
were held by cables until .spring. 





I Hand ice saws cut 
' through frozen ground 
to divide it into sections 
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ADiUIV ^CTC MCIAI ^' ^' ^^'^'^'^^ serving in jungle or desert country 
Mlllfl I wCI^ llCVw can give themselves Immediate first aid, in case 
■^■•■i mm V ®' snake bite, with a compact outfit being sup- 
SNAKE"BITE KIT ^''^^ Army by the Saunders Venom 

Extractor Co., Tarpon Springs, Fla. 



Complete equipment 
for treatment of 
snake bite is con- 
tained in a water- 
tight plastic case AVj 
inches long; The 
pump nozzles permit 
use on both largo 
and small areas 

1 Plastic container 

2 Plastic pump 

3 Suction nozzles 

4 Tourniquet 

5 Boric compresses 

6 Ammonia inhalants 

7 Lancet and cap 

8 Iodine applicators 






JUNGLE BOOTS, developed by 
Army officers working in col- 
laboration with designers of the 
U. S. Rubber Co., are now being 
issued to our troops in place of 
regular G. I. leather boots, which 
have proved impractical in tropical 
climates because they disintegrate 
rapidly in damp weather, do not 
provide sufficiently sure footing, 
and are inclined to be uncomfort- 
able. Camouflage-green canvas 
tops, designed to protect the 
ankles against tropical under- 
growth, make it possible for the 
new boots to withstand repeated 
soakings and dry out quickly. 
Heavy, cleated rubber soles guar- 
antee a firm footing even in 
mountainous regions. Equipped 
with -duck insoles which are easy 
on overheated feet, the boots can 
be pulled on or off quickly by 
means of a special lacing — one 
lace for the instep and another 
for the legging, which also per- 
mits the boots to be worn partly 
open, providing ventilation when 
needed and adding to the soldier's 
comfort in hot climates. 




RANGE-ESTIMATION train- 
ers are teaching our air gun- 
ners exactly when to pull the 
trigger in actual combat. Look- 
ing through an iron-ring sight, 
the gunner, by means of a 
series of mirrors, is shown a 
model enemy plane. Mounted 
on a carriage, two of the mir- 
rors are moved back and forth 
to make the model appear at 
distances ranging from 150 to 1,000 yards. 
Knowing the actual plane's wing span, the 
gunner, by a quick computation, determines 
how much of his sight the plane will fill at 
given distances. Trick is to tell when plane is 
at 600 yards — the best range for machine guns. 




TRAINING FILMS, prepared by a special 
Army unit, are speeding up the education of 
cadet flyers in the techniques of take-offs, 
landings, night flying, cross-country naviga- 
tion, and "bailing out." Where it is imprac- 
tical to "shoot" the actual subject matter, 
as in enemy-aircraft identification, scale 
models are carefully "posed" over simulated 
terrain, as shown in the picture at the right, 
and photographed. 






MARKSMANSHIP training for air 
gunners is done by means of a lamp^ 
(right foreground at left) which 
throws a moving spot of light on the' 
wall while the student, at upper left, 
"tracks" it with a photoelectric-cell 
gun mounted between the turret's two 
machine guns. Even when off duty, 
gimners practice on electric-eye guns 
installed in recreation rooms (below). 





©WHEN ENOUGH SPEED 
IS ATTAINED FOR THC 
HEAVY PLANE TO FLY 
WELL, THE GLIDER 
IS RELEASED 



GLIDER PILOT 
BRINGS GLIDER BACK 
TO BE USED AGAIN 




PICKABACK GLIDERS that would lend heavily loaded 
bombers and big transport planes additional wing surface 
and so help them, during the take-off, to get into the air 
faster, have been proposed by Vadim S. Makaroff, of 
New York. As soon as the big plane has reached a safe 
altitutie, the glider detaches itself and returns to the 
airdrome. 



GLIDER CLAMPED TO 
OVERLOADED TRANSPORT 
OR BOMBER ADOS ENOUGH 
WING AREA TO PERMIT 
600D TAKE-OFF 
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GRENADE SLINGS that would make it pos- 
sible for these small bombs to be thrown 
much farther than when tossed directly 
from the hand, have been designed by R. A. 
Dobbelaar, of Plainfield, N. J. The sling, 
actually a cloth bag in which the grenade 
is placed, has a drawstring in the loop of 
which is a large wooden or plastic ball that 
rolls easily off the hand. This prevents the 
possibility of the string becoming entangled 
in the thrower's fingers. 



SHAPING BOMB NOSES electrically is 
said to be improved by the apparatus dia- 
grammed below and developed by Warren 
F. Heineman, of Milwaukee. A set of dies, 
made up of three electrodes, is forced 
against the partly finished nose of a bomb 
shell, which is made to spin in a revolving 
chuck. A heating current is then intro- 
duced into the bomb nose by the elec- 
trodes, and as the metal gradually softens 
it is formed by the pressure of the elec- 
trodes. An automatically controlled cur- 
rent provides graduated heating as the 
nose advances into the dies. 





CLAMP CHUCK 

ROTATES 
STEEL TUBE 



NONROTATING ELECTRODE 
DIES HEAT AND SHAPE 
END OF TUBE 
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When pilot's hand leaves the stick, 
hydraulic servomotors actuate the 
flying surfaces to pull plane out 
of a dive or dangerous mismaneuver 

AN EMERGENCY PILOT that pulls a plane 
back to level flight if something happens to 
the human pilot is saving the lives of Brit- 
ish airmen. Unlike the ordinary automatic 
pilot, which is set to keep a plane flying 
straight and level, the new pilot automati- 



f / WHEN 
£ / Vt^OUNDEO 
/ / PILOT RELEASES 
' / WHEEL, AUTOMATIC 
/ PILOT TAKES OVER, 
' OPERATING CONTROL 
LINKAGES TO RESTORE 
PLANE TO LEVEL FLIGHT 



cally takes over from whatever position the 
plane may be in at the moment the human 
pilot releases the controls. In big bombers, 
this assumption of control gives other mem- 
bers of the crew enough time to take the 
stick if their pilot is incapacitated. 



"ROLLER" VERSUS TANK 












oaooQiiaaaDoannoooa 


SMALL TREAD AREA 
IDEAL FOR HIGH SPEED 


TREAD AREA TOO GREAT 
FOR HIGH SPEEDS 
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SINKS ENOUGH TO GAIN 
CORRECT TREAD AREA. 
RIBS PROVIDE TRACTION 


SINKS IN WITHOUT A 
GAIN IN TREAD AREA. 
TRACTION HAMPERED 


TURNS IN OVI/N LENGTH. 
TURRET UNNECESSARY 


WIDE TURN RADIUS. 
TURRET REQUIRED 


LOW CENTER OF GRAVITY 
WILL ROLL IT UPRIGHT 


WILL NOT RECOVER 
UPRIGHT POSITION 



HEMISPHERICAL WHEELS are the innova- 
tion and the chief principle of the "Roller," 
a new amphibian combat vehicle designed 
by the Greek engineer Elie P. Aghnides, of 
New York City. Two big, ribbed, hemispher- 
ical front wheels and a spherical trailer 
wheel in the rear, all three empty and 
watertight, make the "Roller" agile on land 
and buoyant in water. A substitute for the 
tank, it will carry high-powered armor- 
piercing guns. Intended for combat, re- 
connaissance, and sea-borne invasion, it is 
designed to have automobile speed, to ne- 
gotiate difficult terrain as well as a tank, to 
swivel as easily as an office chair, and to 
right itself automatically if upset. In mud, 
sand, or snow it offers greater traction sur- 
face for less penetration; in water it will 
both float and propel itself. 
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Searching Out the Secrets of Old "Strads/' American 
Craftsmen Now Produce the World's Finest Fiddles 



T: 



'O MOST violinists, how a violin is 
made is something of a mystery. 
They know that there was once a golden age 
of violin making in Italy, when Stradivarius 
astounded the world with his instruments. 
And they think that age is gone forever. 
Actually, however, the skill and ingenuity 
of American craftsmen, some of them 
amateurs, have brought about a rebirth of 
the craft. We're making "Golden Strads" 
right here — today. 

One thing that has helped is a discovery 
by Christopher E. Mertzanoff, of New York, 
an American business man and amateur 
violin designer, of what appears to be the 
secret of the proportions of Stradivarius 
violins. It is a geometrical equation well 
known to Renaissance artists and artisans 
and simple enough for any high-school fresh- 
man to understand. The formula is the 
"sectio aurea" of Leonardo da Vinci, who 
had died more than a century before the 
master violin craftsman was born. Because 
he found that the formula fits all the features 
of the Stradivarius top and back, Mertzanoff 
calls it, and the designs based upon it for 



making modern violins, "The Golden Strad." 

Stradivarius and his contemporaries prob- 
ably had no intention of keeping their crafts- 
manship a secret. Certainly they trained 
scores of apprentices and taught many pupils 
all they could. Yet somewhere the way of 
making these master violins was lost. For 
two centuries the best violin makers of 
Europe floundered about with futile search- 
ing after illuminating autobiographical de- 
tails and unworkable formulas, and they 
produced only inadequate imitations. They 
could not equal the tonal qualities built into 
violins by the Italian master craftsmen. 

Unhampered by tradition, American de- 
signers of the past 20 years have attacked 
the problem in a scientific manner. Realiz- 
ing that the beautiful tone of the Stradivarius 
results not from the aging of wood, but from 
some wise or fortunate combination of shape, 
proportion, wood grain, and even varnish, 
they have focused the eye of science upon 
each one of these in turn. 

The shape of the Stradi- 0^ 

varius had been ' 

and retraced 
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A VIOLIN'S PARTS 

1. Sliced maple for back 

2. Sliced spruce for top 

3. Neck and scroll 

4. Sides or "ribs" 

5. Reinfor<ing blocks 

6. Linings for ribs 

7. Decorative purfling 

8. Bass bar 

9. Sound post 

10. Maplewood bridg« 

11. Strings 

12. Tuning pegs 

13. Top nut 

14. Finger board 

15. Tailpiece 

16. Heavy gut 

1 7. Tailpiece saddle 

18. Tail peg 

19. Chin rest 



. ^, ^i.v,,* of a violin mod. from 
Front and '"t^* c„ad" formula. 

C. E. M.rtxano« . GoW«^ ?^;„„..,«9.d" 

--Lr/o?M;:u.on.d.ood 







.. Underside of the top of 
244-year-old Stradivarius 
rhown at a time of repair, 
-lhalk markings indicate 
ine thickness in millimeters 
H the plate at those points 



.. This diagrammed formula 
If the top or back of a per- 
isct Stradivarius, developed 
^•y C. E. Mert^anoff, has 
iiroduced a number of ex- 
septionally fine instruments 



- Violin making starts vi^ith 
^fluing reinforcing blocks to 
lorm, and then gluing the 
cix preformed ribs to the 
>llocks. Clamps hold the ribs 
irmly while the glue dries 



pattern making. Not 
content with the casual approxima- 
tions of tracings, Mertzanoff set himself 
the task of ascertaining the mathematical 
formula which he felt must have determined the 




violins of the great Italian craftsman. His inquiry resulted 
in the discovery that the Da Vinci formula of the "golden 
section" fits exactly the proportions of the Stradivarius violin. 
In this formula the whole is divided into two unequal parts, with 
the smaller part having the same mathematical relation to the 
larger as the larger has to the whole. 

The discovery of the Golden Strad formula is only the beginning 
in the vast field of violin acoustics. Mertzanoff is now making a 
study of dimensions and positions of the Stradivarius sound holes. 
He is also engaged in a scientific investigation into the acoustical 
properties of various woods, and with Jack Westall, of Asheville, 
N. C, is experimenting with a secret process for transforming 
green lumber into the equivalent of long-aged wood which they 
call "Wesmeraged" wood. 

Indicative of the boom in American violincraft is the exhibition, 
recently held at the New York store of the Rudolph Wurlitzer 
Company, in which instruments valued at $100 to $800 and 
carved by some 92 American makers were 
played and examined with interest by such 
master musicians as Fritz Kreisler and 
Mischa Elman. 

The violin is still 




7. Back is now glued to ribs, which have been 
fitted with "lining" to offer more gluing surface 

9. Decorative purfling, to keep plates from crack- 
ing, is inserted in groove running around edge 



8. Ribs and back are removed from form, and 
blocks are cut to shape. Lining is made ready for top 

10. Calipers are used to check thickness of plates, 
whose undersides have been carefully scooped out 
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the work of craftsmen. 
The wood for its making must 
be chosen with an eye that knows the grain 
that will produce beauty of tone; the top and 
back must be cut and scooped out with the crafts- 
man's hand. Every part in the delicate process of making 
a beautifully toned violin calls for the keen eye, the trained 
hand, and the comprehensive mind of the expert. It calls for 
the personality of the artist, too — the patience, the persever- 
ance, and the devotion of the man who works from an inner 
ideal. No amount of blueprinting has been able to make of the 
violin an assembly-line job. 

Among our best American craftsmen is Carlton F. Stanley, 
of Newton Center, Mass., whose work is shown on these pages, 
and who learned his art from his uncle, F. O. Stanley, one of the 
inventors of the Stanley Steamer automobile. This uncle had 
learned the art in his boyhood from his grandfather. Liberty 
Stanley, born in Maine on July 4, 1776, who had taken up 
violin making as a hobby in his old age. Carlton Stanley's 
violins are played in many of our leading symphony orchestras. 

American violins have not as yet attained the mellow tonal 
qualities of the best work of the Italian masters, but they dis- 
play a sweetness and freshness of their own that surpass those 
of other violins of modern times and even of many of the 
much-sought-after older instruments. Although the amateur 
may still cling snobbishly to the old violin merely because it 
is old, the master violinist of our time, the concertmaster, 
and the other musicians in the string sections of our best 
symphony orchestras have discovered the merits of the 
American craftsman's violin. These men know that 
old violins are not all good, that centuries of aging 
will not make a good violin out of a bad one, 
and that the virtue of a good violin 
lies now, as ever, in design 
and workmanship. 




4. Outline of the ribs is now 
traced on fiat-planed, two- 
piece maple billet, which is 
then properly trirDmed. Note 
that the neck slot has been 
cut in block shown at right 



5. Rough cutting the arch of 
the "plate" (which may be 
either a violin's back or top, 
as both are made in the 
same way) is done solely by 
eye with a small hand plane 



i. To achieve precise curva- 
ture, however, the carver 
must use templates. Shown 
here is one of a set of 13, 
which duplicates the curves 
of the Archinto Strodivarius 



Photos by I. H. Brarman from Black Star 




n. With "F" holes cut, bass 
bar is glued on a bit off 
center, and then sandpapered 



12. After neck has been fitted exact- 
ly, sound post, finger board, nut, 
tailpiece, and pegs are put in place 



13. Tuning up is an exciting moment, for 
no craftsman knows how a violin will 
sound until he puts a bow to its strings 



ERE is your life stream 
spread out in a circle. Those 
disks In the outer ring are red 
corpuscles and other cells in 
the blood. The six organs 
in the center aid the 
blood cycle. 




The Pint You Give to the Red Cross Is Packed Full 
of Curative Agents for Healing the Sick and Wounded 



DOCTORS once bled patients to cure them, 
thinking blood contained "ill humors" 
that made them sick. Today doctors bleed 
blood donors to cure others, for science has 
learned that human blood contains a whole 
warehouse of curative agents. Plasma for 
transfusion is only one of a dozen blood 
products now in use. Blood has become a 



major strategic weapon — to help save lives. 

A donor who contributes a pint of blood is 
giving about one fourteenth of the amount 
in his system. In a person of normal health 
that pint is replaced within a few days, for 
the manufacture of blood is a basic function 
of the body. The red bone marrow, where 
the red blood cells originate, can make 
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10,000,000 cells a second. The average per- 
son's blood contains trillions of these red 
cells; but even that astronomical quantity 
can be replaced in about 15 days. 

Human blood consists of approximately 
equal portions of corpuscles, or blood cells, 
and plasma — the river in which the cor- 
puscles float. Plasma is about 92 percent 
water. In it are dissolved salts of sodium, 
calcium, potassium, and phosphorus along 
with albumin, other proteins, and fatty sub- 
stances. All are important, not only in the 
blood's normal function, but in the curative 
products science can now extract from 
blood itself. 

Floating in the plasma are several kinds 



Drawings by 
John Cilmore 




Man's blood circulotory system, shown 
above, is vastly connplicated. Right, 
the human heart, from an illustration 
in "Man in Structure and Function," a 
two-volume treatise by Dr. Fritz Kahn. 
Blood flows through the heart in the 
direction of the numbers from I to 10. 
A magnified section of wall muscle !s 
shown at A, a three-dimensional model 
at 6, and an Isolated single fiber at 
C. Special cardiac vessels (D) from 
the aorta surround even microscopic 
fibers with a compact networkj as at £ 



of white corpuscles, red corpuscles, and 
small colorless bodies called "platelets." The 
white corpuscles can pass through the walls 
of the capillaries directly into the body tis- 
sues; they are the scavengers and defenders 
of the body, consuming dead cells, waste 
products, and bacteria, and healing wounds. 
The red corpuscles, which cannot leave the 
blood vessels, carry oxygen from the lungs 
to the tissues. The platelets play an im- 
portant part in clotting. 

The red cells are like barges, simply mak- 
ing the roimds of the blood stream with their 
cargoes of hemoglobin, which gives them 
their color, absorbs oxygen in the limgs, 
takes it to the tissues, releases it, and is 
ready for another load when the red cells 
again pass through the lungs. 

Nobody knows how red corpuscles are 
made in the bone marrow, but an excess of 
dead corpuscles seems to stimulate the pro- 
duction. Each corpuscle lives from 25 to 100 
days and may make as many as 50,000 trips 



Reprinted from "Man In Structure 
and Function," by Dr. Fritz Katin; 
by permission of and special arrange- 
ment with Alfred A. Knopf. Inc. 
Copyright 1943 by Dr. Fritz Kahn- 




Rst clenches 
and unclenches 
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Much is done with the blood 
before it can be given in a 
transfusion. Formerly typed 
according to its red cells 
so as not to cause clotting, 
it is now freed of these red 
corpuscles by centrifugation. 
Plasma is pooled, dried, and 
vacuum-packed. Transported 
then to the battlefields, it is 
made ready for use simply by 
the addition of sterile water 



Talcing blood •from a voluntary donor 
is a process lasting six to eight 
minutes. Each person gives a pint 



Whole blood as it 
comes from veins 



through the blood stream. When it wears 
out, it is eliminated as the blood passes 
through the spleen and liver. Most of its 
hemoglobin is salvaged, and the liver ap- 
parently parcels it out to the bone marrow. 
A reserve supply of new red cells stored in 
the spleen is picked up by the blood when 
needed. 

Not all red cells are alike. Those in one 
person may agglutinate, or gather in clots, 
in the serum of another's blood. So before 
whole blood can be transfused, it must be 
typed and matched with the recipient's. If 
contrary types are mixed, agglutination may 
be fatal. But when the red cells are removed, 
plasma can be put in any other person's 
blood stream without ill effects. This is a 
reason for preferring plasma for trans- 
fusions. 

There are several types of white cor- 
puscles. Besides ordinary leucocytes that 
defend the body against infection, there are 
lymphocytes that carry the means of mak- 
ing a person immune to disease. When a 
person has a disease, lymphocytes acquire 
weapons to fight a recurrence. Though rela- 
tively few in number, they are extremely 
potent. Science is learning more about them 
every day and is beginning to put them to 
work. 

Among the soluble proteins in plasma are 
fibrinogen and prothrombin. In the plate- 
lets and body tissues is a substance called 
thrombokinase. When tissues are broken, as 
in a wound, both tissues and platelets re- 
lease thrombokinase which, with the cal- 
cium in plasma, changes prothrombin to 
thrombin. The thrombin in turn changes 
fibrinogen to fibrin, an insoluble mass of 
woolly fibers in which the red corpuscles are 
enmeshed like fish in a seine. 

If only a vein is ruptured, the clot stops 
the loss of blood and the white corpuscles 




Red cells settle 
in centrifugation 



Plasma from number of 
donors is pooled, dried 

repair the damage. If an artery is severed, 
however, outside help is needed, for the clot 
cannot hold against the direct thrust of the 
heart. 

The heart is simply a pump, and, like all 
pumps, it must have something to pump or 
it cannot fimction. There are two ways in 
which blood pressure may fall to a danger- 
ous level — a reduction of the volume of 
blood, as in a hemorrhage, and an expansion 
of the circulatory system making the normal 
volume inadequate, as in shock. In a hemor- 
rhage, the volvune must be restored to nor- 
mal ; in shock, the pressure must be restored. 
Transfusion may be required in either case. 

Early transfusions employed animal blood, 
particularly that of sheep, and were usually 
fatal because the two types of blood would 
not mix. The next step was the use of salt 
solutions, with somewhat greater success. 
Then human blood was transfused, with far 
greater success after procedures were found 
for typing and matching. Finally came the 
relatively new use of blood serum, which 
has been highly successful. Fresh serum, 
shipped to England under refrigeration, 
saved thousands of lives during the blitz 
on London. Dried serum is a further devel- 
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opment that permits storage and shipment 
with a minimum of loss — it can be kept for 
five years, and dilution with sterile water 
makes it available for use anywhere. 

Now an even better transfusion agent is 
being made from the serum itself — serum 
albumin. This extract is more concentrated, 
produces no adverse reactions, and requires 
a minimum of sterile water — an important 
factor in battle, particularly in desert or 
jungle. By its very nature, serum albumin 
prompts the body to supply the water needed 
to restore the blood to normal volume. The 
body can supply that water by drinking it, 
and potable water is always easier to get 
than water for injection. 

From the serum also caji be obtained 
fibrinogen and thrombin. By using these 
two substances separately, science has a new 
means of treating severe burns. The wound 
is sprayed with fibrinogen, then with throm- 
bin. This forms a clot that normally be- 
comes a scab and protects the area from 
outside infection, retains the white cor- 
puscles that the body throws into the injured 
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tissue, and allows the v/ound to drain 
naturally. 

Another plasma derivative is gamma glob- 
ulin, which apparently contains the pro- 
tective antibodies that enable lymphocytes 
to resist recurrence of a disease. About nine 
of every 10 persons have had such virus 
diseases as mumps, measles, and influenza. 
When donors' blood is pooled, the antibodies 
are distributed, and when the gamma globu- 
lin is extracted, it seems to contain a potent 
concentration of those antibodies, sufficient 
to immunize anyone to whom it is adminis- 
tered. On the basis of laboratory work, such 
injections will enable doctors to halt an 
epidemic of a virus disease in its tracks. 

Until recently, red corpuscles removed in 
the preparation of plasma were a waste 
product. Now, however, a means has been 
found to use some of them in a poultice type 
of treatment that hastens healing of open 
wounds. Fresh cells suspended in a saline 
solution may also be used for treating 
anemia. There is laboratory evidence that 
the red cells can eventually provide protein 
for peptone, a usual constituent of bacterial 
mediums. Pathogenic bacteria grown on 
such a medium may serve as an improved 
starting point for the production of vaccines, 
toxoids, and antiserums. 

Both old and new uses of blood to save 
life have been brought to focus by the war, 
but work in that field is still essentially in 
the pioneering stage. 



Vacuum-packed for 
storage or transit 




Sterile water is added, 
and it is ready for use 



At the front, blood plasma is given 
to our wounded fighting men as in the 
photo at right, where the operation 
is being performed behind the lines 
in New Guinea. Dehydration of blood 
plasma, or serum, permits storage for 
five years or longer and also makes 
transportation possible, even over 
difficult terrain, with minimum loss. 
In New Guinea, Papuan natives carried 
the plasma to hospitals at the front 
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Internal arrangements of three leading United Na- 
tions tanks are revealed for the first time in these 
drawings made by G. H. Davis for The Illustrated 
London News. This trio will be right up front in the 
invasion of Europe. 
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ONE-ARM ATTACK. If a kick in the shins or instep isn't 
effective, grasp the mugger's arm above the elbow. Stepping 
far to the side, get a knee between his legs and throw him 
over your off shoulder. Then follow up in your own fashion 



How to Beat a Mugger 



MUGGING attacks, many made just for 
the change in the victim's pockets, are 
becoming more and more common. If the 
mugger carries a knife or gun, it is fool- 
hardy to resist him, but there are several 
ways of fighting of£ the unarmed assailant. 

A mugger launches his attack from the 
rear. He may throw a forearm around the 
victim's throat and lock it there by grasping 
his wrist with the other hand, or he may use 
both forearms and hook his hands around 
his upper arms. In either case, the simplest 
countermeasure is to give him a good, hard 
kick in the shins or instep. The pain may 
force him to let go. If this doesn't work, 
you'll have to try something else. 

The one-arm attack usually is accom- 
panied by a hip-line push to get you off 
balance. Where the mugger's right arm is 
arovmd your throat, move far to the right 
and work your left leg behind his right. 
Grasping his right sleeve just above the 
elbow with your right hand, throw him over 
your right shoulder. If he is too heavy for 
that, get down on your right knee and roll 
over on him. 

For the two-arm attack, reach up and 
grasp both the mugger's shoulders. Step 
forward with one foot, bend low to throw 
him off balance, and toss him over your 
head. 

An experienced mugger may forestall 
such tactics by placing a knee in your back. 
When this happens, hook one foot behind his 
and push back hard. Thrown off balance, he 
will probably release his hold to break his 
fall. 

What you do next is up to you. Remem- 
ber, the mugger is a desperate character, so 
don't worry about his feelings. 

In all these maneuvers, power and speed 
are essential. You can practice with a friend 
-but don't follow through, or you may 
cause serious injury. 



DrawiiiRs by 
Frank Hubbard 




TWO-ARM ATTACK is best countered by reaching 
up and grasping the assailant's shoulders. By step- 
ping forward with one foot and bending over, you 
can throw him off balance and send him sprawling 




If a smart mugger puts 
a knee in the small of 
your bock, hook a foot 
behind his and push him 
bock. He may let go to 
break his backward fall 
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Scientisits! Move Ahead 





A SKY THERMOMETER for measur- 
ing the temperature of the upper air 
has been developed by Dr. Charles M. 
Heck of the University of North Caro- 
lina. An improvement over a previous 
model (P.S.M., Dec. '38, p. 99), the cur- 
rent version consists of a thermometer 
set in the innermost of 12 concentric 
aluminum cones. This arrangement, 
Dr. Heck has found, w^ill record the 
heat in the upper air uninfluenced by 
temperature on the ground. Since the 
temperature of the air varies accord- 
ing to the amount of moisture it con- 
tains, the sky thermometer makes it 
possible to determine the moisture 
content of the atmosphere and its 
tendency toward cloud formation. Pos- 
sible uses for the instrument in mili- 
tary forecasting are foreseen. 




INDUSTRY 



AUTOMATIC X-RAYS of castings or as- 
semblies are made by this new General 
Electric machine. Parts to be inspected 
are loaded on a conveyor belt and moved 
into place under the X-ray unit, where a 
pretimed exposure is made. A lead-lined 
shield, surrounding the unit, protects 
workers from the radiations. 





PUBUC HEALTH 



INDOOR SUNSHINE for war work- 
ers is provided by this high-powered 
quartz health lamp which irradiates 
ultraviolet rays. Accommodating 
100 workers an hour, the industrial 
solarium builds up resistance to 
colds and fatigue, thereby reducing 
absenteeism and increasing effici- 
ency on the job. 
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LUMINOUS BACTERIA are being 
used by Westinghouse labora- 
tories to test the use of the ultra- 
violet-ray Sterilamp in killing 
germs. Sprayed into the air un- 
der the lamp's rays, the harmless 
bacteria are caught on Petri 
plates, incubated, and examined 
in the dark, where their luminosi- 
ty distinguishes them from other 
germs present in the air. 





Dr. Harvey C. Rentschler, director of re- 
search, prepares one of the Petri plates 

Far left, luminous bacteria. Left, same 
bacteria photographed by their own light 



^MEDICINE 



BODY SOUNDS never before heard 
can now be picked up with this 
acoustic stethoscope developed by 
RCA technicians. With an adjust- 
able range of 40 to 4,000 cycles, the 
instrument, besides detecting new 
sounds, amplifies louder ones to aid 
a physician in making a diagnosis. 




"JAPANESE LOVE KNOTS" ia 

the name for this finger-trac- 
tion apparatus which distrib- 
utes evenly the pull necessary 
to set a fractured arm proper- 
ly. Designed by Navy techni- 
cians and made of fiber or 
straw, the knots grasp the fin- 
gers more tightly as tension on 
them is increased. 
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Captured Guns Reveal Their Secrets 




GERMAN 75-MM. GUNS mounted on eight- 
wheeled gun carriages capable of traveling 50 m.p.h. 
were used as tank destroyers during the campaign in 
North Africa. The gun shown at the left was captured by 
American troops who later turned it against the enemy 

GERMAN ANTITANK RIFLE shown at left be- 

low is the standard weapon for this purpose. The 
7.92-mm. (.31-in.) Model Pi. B 1939 is a single-shot 
gun equipped with a folding shoulder extension and 
a bipod that folds up under the barrel. It fires 
an armor-piercing tracer that carries a small pel- 
let of tear gas to be set off by the heat of impact 

JAPANESE 20-MM. ANTITANK RIFLES ore 

fired from the shoulder off a bipod, just like most simi- 
lar weapons. The one shown below at right is fed from 
an eight-round magazine fitted on top, and is gas-oper- 
ated. The Japs have a wide range of weapons that can 
be used against tanks, although only one, an .80 caliber 
air-cooled gun, is used exclusively for this purpose 






.MAGNESIUM 
WINDSCREEN 



"SQUEEGEE" is the name given this German antitank 
gun featuring a barrel with a bore that tapers from 28 
mm. at the breech to 20 mm. at the muzzle. The bullet 
it fires is ringed with two soft iron or copper bands 
that give it the 28-mm. diameter as it is exploded from 
the shell. But as it travels through the bore, the rings are 
compressed to the smaller dimension at the muzzle, where 
they drop ofF. Purpose of this construction is to afford a 
larger area to build up pressure against in a chamber 
made gastight by the metcl skirts. Be'ow, a soldier at 
Aberdeen demonstrates the use of the telescopic sight 




THE ENEMY HOPED TO STOP US WITH THESE WEAPONS, NOW BEING 
EXAMINED BY ARMY EXPERTS AT THE ABERDEEN PROVING GROUND 



GERMAN 88-MM. GUNS, like fhe one shown 
at the right, were built for use against aircraft, but 
during the drive against the Maginot Line it was found 
thot their high muzzle velocity would pierce armor, and 
this led to their use as antitank guns in Africa. Maxi- 
mum horizontal range of the 88 is 18,000 yards; ef- 
fective ceiling (at a 70° elevation) is 25,000 feet. 
Handled by a crew of six, it can be set up in 3'/2 min- 
utes. Comparable U. S. weapon is the dual-purpose 
90-mm. gun, which fires a heavier projectile farther 

ITALIAN ANTITANK GUN. The 20-mm. Solo- 
thurn, shown below at right, Is a self-loading weapon 
using the recoil system of operation that fires at the 
rote of 10-20 rounds a minute. The sights include a 
blade front sight and a leaf back sight graduated to 
1,500 meters, in addition to a telescopic sight mounted 
on a bracket. Copied after a Swiss gun, the Solothurn 
is fed by a clip magazine capable of holding 10 
rounds, but usually loaded with eight. Overall length. 
Including the recoil reducer, is just over seven feet 
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Photos by HAROLD W. KULICK 

Now that his liver is worth 
nearly $10 a pound, there's a 
price on his head and fishermen 
are going after him in earnest. 

SHARK fishing is enjoying a boom. 
After the German occupation of 
Norway cut off our main source of 
cod-liver oil, researchers discovered 
that oil from the liver of the shark had 
an even higher vitamin content, with 
the added advantage of being odorless 
and tasteless. It is being given to 
pilots to aid night vision. The oil also 
has uses in the manufacture of cos- 
metics and as a cooking fat. 

While the liver is the greatest prize, 
in some cases worth nearly $10 a 
pound, other parts of the shark have 
commercial value. The skin goes into 
shoes and handbags, the teeth and 
vertebrae into jewelry. Physicians use 

precious trophy: a shork's liver. Average 
/er weighs about 80 pounds and yields around 
3 pounds of the precious vitamin-packed oil 



From shark's liver to pilot's eye . . . Preparing oil for vitamin 



Ashore, sharks are cut open from the To extract oil, the liver is chopped up in a nrieat grinder and 
top to prevent dannage to the soft belly then boiled in large vats. When the liquid has reached a thick 
hide, most valuable part of the skin consistency, a centrifugal separator removes all foreign matter 
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serums extracted from the 
shark's pituitary gland. Chi- 
nese restaurants make soup 
from the fins. The flesh is 
canned for food, and the rest of 
the shark goes into fertilizer. 

To cash in on this bonanza, 
shark fishermen have aban- 
doned the slow and dangerous 
hand-and-line technique. Trawl- 
ers drop 1,000-foot chains 
which are anchored at both 
ends and marked by buoys. At 
25-foot intervals on the line 
are six-foot chains with large 
hooks. After a day or more, 
the trawlers locate the buoys 
and draw in the lines with 
special chain winches. From 
six to 10 sharks may be found 
on each 1,000-foot line. Most of 
them are already drowned, but 
an occasional tiger shark will 
come aboard with plenty of 
fight in him and will have to 
be quieted with a crowbar. 

Hauling !n a catch. Sharks hooked on 
chain lines are gaffed and hoisted 
aboard. Most are already drowned 



that gives flyers night vision 



Fresh from the centrifuge, refined shark-liver oil is 
poured off into drums for shipment to pharmaceutical 
houses. A 50-gallon drum may be worth up to $7,000 





On the trawler, baited hooks are set- 
in holes in the gunwale to make it 
easy to pay out the 1 , 000-foot chain 
line without tangling. Bait is mullet 
or kingfish, favo'rite food of sharks. 
Hooks are on six-foot chains which 
are attached to the main chain line 
at 25-foot intervals. An average haul 
will net six to 10 sharks to the line 
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What's Your Score on Identifying 

WOMEN'S WAR BONNETS? 




CAN you tell an enlisted 
WAVE from a SPAR 
ensign ? The service hat is 
your sure guide. Here are 
the distinctive headgears 
of 10 military or volunteer 
services. If you've been 
watching war styles, you 
should be able to identify 
the wearer's rank as well 
as service corps. Check 
answers below. Seven right 
is a good score. 





jMiyo— S3AVM "01 

USpjDM pjOJ-Jiy 

■"■^ao— OVVM "8 
JSDiyo — yyjs 'L 
0$jn|v| Aad^ '9 

' . ■-■ Jaojj^o — sauijoyy 

■J8^ '|oy^ s^uoujoy^ -jsuiy '£ 

pijd— 5jy^ I 

osjn{v| Auijy '| 
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Horse Meat Is Favorite Dish of Circus ''Cats" 



DON'T worry about what Leo the lion is 
having for dinner tonight — or lunch to- 
morrow. Meatless Tuesday and Ration 
Book Two mean little to the Big Top, for, 
provided there's a horse market near by, cir- 
cus animals will dine well without benefit of 
OPA. Time-honored fare of a circus tiger, 
puma, leopard, or bear is about 15 pounds 
of juicy horse meat a day, for which no red 



stamps are needed. Gorillas, amiably enough, 
are as strict as G. B. Shaw in abstaining 
from meat of any kind, while elephants get 
those strong, white tusks from buckets of 
bran. Camels thrive on a gourmet's dish of 
cod-liver oil in milk. Main headache of the 
Big Top in feeding its diversified charges 
under wartime conditions is in procuring 
hay. The Army wants it, too. 




That quartette of expectant looks (top) is there simply be- 
cause the daily flank of Dobbin hasn't been served up yet. 
Luckily, most circus animals prefer horseflesh to beef, 
so that tentmasters don't have to worry about red ration 
Those apprehensive brethren on the ladder are 
computing the distance to the sov/dust, as this 
Ringling Brothers' Circus reaches o crucial mo- 
ment. "No more cod-liver oil — I feel fine," roars the tiger 
at left as he sees his keeper coming to doctor him 
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No Truce in the War 




Fightina flames with an OCD hand pump. This new extinguisher was developed in collaboration with the 



Shortages of rubber and brass threatened safety 
Laboratories found ways to guard priceless military 



By HICKMAN POWELL 

ONE of the first results of Pearl Har- 
bor was a sudden, vast increase in 
demand for fire-fighting equipment. 
Municipalities that had economized on fire 
hose during the depression immediately 
poured in orders for new supplies by the 
millions of feet, while the Army, the Office 
of Civilian Defense, and war plants added 
their weight to the demand. Meanwhile 
householders, acutely conscious of incen- 
diary bombs, wanted fire extinguishers. The 
OCD with its air-raid precautions whipped 
up the natural demand to an even higher 
pitch. But at the same time the War Pro- 
duction Board started clamping down on 
rubber, brass, and other necessary ma- 
terials. 



All this created something of a crisis in 
the big Chicago testing station of Under- 
writers' Laboratories, Inc., which had spent 
nearly 50 years in building up rigid specifi- 
cations and standards in all matters re- 
lated to the prevention and fighting of fire. 
Underwriters' Laboratories was established 
under the auspices of fire-insurance com- 
panies to provide manufacturers with thor- 
ough testing which would give their goods 
a certified safety factor. But now some- 
thing more urgent than insurance losses or 
ordinary safety was at stake. Failure to 
adjust requirements promptly might have 
led to a breakdown of fire safety standards 
at a time when it would have been disas- 
trous, since war supplies are priceless and 
most civilian equipment is irreplaceable. 

Hose is now being produced with malle- 
able iron instead of brass couplings, and 
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Underwriters' Laboratories and fire-equipment makers 



standards, but Underwriters' 
and home-front supplies 

it is just as strongf as prewar hose, though 
only seven pounds of crude rubber are 
allowed where 17 were used before. The 
dilemma was met by changing the time fac- 
tor. Standard fire hose is made of a 2VL>- 
inch cotton casing, lined with a thin soft- 
rubber tube that must stretch both in 
diameter and length. It was found possible 
to provide this with reclaimed rubber by 
sacrificing something in length of life. To- 
day's hose is good enough to last at full 
efficiency probably to the end of the war, 
certainly until after synthetic rubber is 
being produced in volume. One length out 
of every 200 is tested exhaustively to make 
sure. The aging factor is determined by 
placing a sample in a bomb of pure oxygen 
and bathing it in hot water for several 
hours to speed the process of oxidation. 
For fire hose must work, not only now, 




Plastics are used for 
pump valves, nozzles, 
and piston parts, and 
gloss marbles for the 
valve bolls, to save 
on critical materials 



At right, o complete 
OCD hand pump. The 
tank is galvanized 



Pump tubes ore made 
of enameled steel In- 
stead of brass. The 
hose is mode entirely 
of reclaimed rubber 





but for as long as it continues to be in use. 

In peacetime, Underwriters' big labora- 
tories are a passing show of new industrial 
products being put through the most diffi- 
cult situations imaginable. There are, for 
instance, long rows of furnaces where oil 
burners used to go through exhaustive 
tests; these are cold now. The men who 
used to test juke boxes, to see that cus- 
tomers would not be knocked over by 
electric shock, get their chance instead at 
soft-drink dispensers that are being made 
for the Army. But for the most part the 
job is to determine the efficiency of sub- 
stitutes and of new materials being de- 
veloped for use in war plants. 

One urgent problem was to find a hand 
fire extinguisher which would not draw on 
precious supplies of copper and brass. The 
OCD wanted them by the millions, and is 
now getting them. In collaboration with 
manufacturers, the laboratories worked out 
an extinguisher that will hold four gallons 
of water and is made almost entirely of 



SEPTEMBER, 191,3 



125 

c. i 



TESTING ELECTRICAL INSULATION 




- 1 




noncritical materials. Its operation is simi- 
lar to that of the five-gallon pump tank 
with which fire departments put out a 
majority of the blazes to which they are 
called. The pump, instead of being made 
of critical brass, is steel and kitchenware 
porcelain, while the valve ball is a glass 
marble. With a reclaimed-rubber hose and 
a plastic nozzle, the extinguisher is ade- 
quate for most small fires. 

Other substitutes of major importance 
are the new insulations for electric wire, 
replacing rubber. The war has given great 
stimulus to the production of wire with 
synthetic plastic insulation, known as SN 
wire. The material used is a plasticized 
polyvinyl chloride, a thermoplastic similar to 
Vinylite and Koroseal. Pliable unless chilled, 
this new type of wire is especially useful 
in airplanes and on other complicated jobs, 
for the material can be produced in a great 
variety of contrasting colors. 



While 100.000 volts are applied, 
a sheet of insulating material 
is tested, at left, to determine 
its protective value. The setup 
at Underwriters' Laboratories is 
used to try out insulations for 
all types of electrical devices 



Also used today in large 
quantities for war construc- 
tion is paper-insulated emer- 
gency-installation wire, which 
serves very well and safely 
as long as it is kept dry. One 
type of EI wire has the metal 
wrapped in two strips of 
cellulose acetate butyrate, 
which is also used for 16-mm. safety film. 
A .003-inch thickness of this stuff will re- 
sist 1,500 volts. Around this are twisted 
eight strips of paper and a cotton wrapping 
impregnated with a flame-resisting and 
moisture-retarding substance. 

Another form of EI wire is simply 
wrapped in interwoven strips of paper, 
saturated with pitch. These emergency- 
installation wires may not be used in the 
usual metallic cables, where water might 
condense. Nonmetallic-sheath cable is per- 
mitted, but it must be installed where it 
can be seen, so that it will be replaced 
after the war. 

While many ordinary industrial articles 
have gone out of circulation, there has been 
a boom in the testing of articles related to 
explosions. Incidentally, the Laboratories 
have discovered, at their explosive proving 
grounds outside Chicago, that it does no 
good as bomb protection to paste strips of 



MALLEABLE-BRASS HOSE COUPLINGS GET SEVERE TRYOUTS 





In a salt-spray chamber, 
above, a new coupling is 
tested for corrosion; at 
left, the coupling stays 
on a length of fire hose 
under high water pressure 



Above, an expander is used to 
fasten a molleable-iron coupling 
on a piece of hose. An old-type 
brass coupling is on the other 
end. The only brass !n the new 
coupling is in the swivel ring 



tape on window glass — no good, that 
is, unless the strips are also made 
fast to the sash which holds the glass. 
Wired glass is almost three times as 
resistant to an explosion's suction as 
plain glass. 

Underwriters' Laboratories helped 
the Army work out lightning protec- 
tion for ammunition dumps by weld- 
ing together the steel framework of 
the reinforced-concrete "igloos" in 
which the ammunition is stored, and 
putting points at the top. In this 
way tremendous quantities of stra- 
tegic copper were saved. 




SWITCH CASES MUST 
jyjTHSTAND BLASTS 



Wide, mafched flanges and a heavy case 
confine explosions storted by spar';s. A 
gos-filled switch cose is tested below in 
a box olso containing on explosive vapor 





Conductive shoes, required in hospitals and munit'i 
plants to eliminate a static-electricity hazard, recJ 
a thorough test for both wear and loss of conduct] 




Plates on the inner and 
outer soles of conductive 
shoes prevent the building 
up of static electricity 
in the body by allowing it 
to escape to the ground 



Overshoes of conductive 
rubber are furnished ic 
visitors at some pionti. 
They ore connected to the 
bare leg since wool and 
silk socks ore insulators 





iial 




VENT 



ROLLER-*.HAFT 

ADJUSTING SCREW 



TAKING THE KINKS OUT OF 



1 Ross fw!n-lever gear. To elimmote end ploy 
' in ihe worm, loosen the lever-shaft adjusting 
stud, releasing the pins in the thread, move the 
upper cover out, and add or remove shims between 
the goskets as required; then push the cover back 
and tighten. In adjusting the mesh of the worm 
thread and pins, center the steering wheel in the 
straight-ahead position, tighten the lever-shaft 
adjusting stud until a slight drag is felt in the 
middle of the turn as the wheel is rototed slowly 
from one extreme fo the other, tighten the lock 
nut on the stud, and give the gear a final test 

2 Ross roller-bearing mounted-stud gear. To 
eliminate worm end play, free the stud from 
the thread by loosening the lever-shoft adjusting 
stud; then back off the adjusting-plug lock screw 
and turn down the plug until the drag is barely 
perceptible when the steering wheel responds to a 
light grip of the thumb and forefinger. Tighten 
the lock screw and its lock nut. Backlash in the 
lever-shaft stud is eliminated in the some way 
tliot the worm and pins of a twin-lever gear ore 
meshed (see above). To adjust the roller-bearing 
stud unit, straighten the bent prong on the lock 
washer, hold the stud to keep it from turning, 
and tighten the nut until taps on each end of the 
stud show the adjustment to be correct; then bend 
up a locking prong that has not been used before 

O Semmer external mesh-adjustment gear. To do 
away with up-and-down motion in the steering 
column, loosen the worm-cover screws slightly and 
remove the fop shim, separating it from the next 
with a knife blade run in carefully so as not to 
mar those remaining; then tighten the cover and 
test the column. Repeat, if necessary, removing 
one shim at o time until play is corrected, but 
if the gear should then bind at any point, one of 
the shims will hove to be replaced. To eliminate 
end ploy in the roller shaft, turn the steering 
wheel to either extreme position and bock it one 
eighth of a turn, loosen the lock nut, and turn 
the adjusting screw until there is no more end 
ploy present; then lighten the lock nut and check 
for end play and binding through the entire range 
of the gear. In adjusting the mesh of the worm 
end roller, remove the roller-shaft lock nut and 
slip the lock plote down to clear the boss on the 
cover; then, with the steering wheel centered and 
the drag link disconnected, tighten the odjusting 
screw on the roller shaft just enough to get rid 
of ploy between the worm and roller-shaft teeth. 
Check by pulling the pitman arm bock ond forth. 
When the adjustment is satisfactory, slide the 
lock plate bock into position, and replace and 
tighten the lock nut. A cross-sectional view of 
the roller bearing is shown in the circled insef 

^ Saginaw worm-and-roller gear. This external 
view shows worm and roller-shaft adjusting 
screws and lash adjuster, all reached from the 
outside. Detailed instructions and on exploded 
viow of the gear ore given on the following page 




By RALPH ROGERS 

MANY a fender has been crumpled be- 
cause of too much play in the steer- 
ing wheel. Quick-witted though a driver 
may be, he cannot avoid a crash if it occurs 
in the fraction of a second required to over- 
come lost motion before his steering gear 
begins to function. 

What is probably the best insurance is to 
keep the steering system properly adjusted 
at all times. This can be done easily by any- 
one who imderstands certain fundamentals 
about steering gears and has a few tools. 

Before making any adjustments in the 
steering gear, however, jack up the front 
wheels and make sure that the excess play 
Is not caused by some other part of the car 
mechanism. For example, do not attempt 
to make adjustments in the steering gear 
to correct any erratic action of the front 
wheels evidenced by wheel shimmy or wan- 
dering to one or both sides of the road. 

If one of these should be your trouble, 
check the tires for proper inflation and have 
the wheel alignment looked over by an ex- 
pert who has the equipment to do a scien- 
tific job. Shock absorbers should also be in 
good working order. Shimmy can some- 
times be caused by nothing more than the 
use of a boot in a front-wheel tire. 

If all of these parts measure up satisfac- 
torily, then check on the steering gear. The 
tie-rod and drag-link sockets and connec- 
tions should operate freely without end 
play. Make certain that the pitman arm is 
tight on the steering-gear cross shaft and 
that its lock washer and nut also are tight. 

The steering gears illustrated are typical 
of those in use in the majority of cars for 
the past several years. Compare the gear in 
your car with those in the illustrations; 
then choose the one that looks like yours 
and study its design carefully. This will 
enable you to proceed intelligently with ad- 
justments and, if necessary, a job of over- 
hauling. 

End play in the worm (or cam) shows up 
as play in the steering tube, indicated by 
up and down movement of the steering 
wheel. This adjustment is correct if the 
steering wheel responds freely when lightly 
gripped by the thumb and forefinger. Should 
end play be barely perceptible, no adjust- 
ment is necessary. 

Misalignment of the steering column is 
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In eliminating end play in the wornf> shaft of a Saginaw gear (shown 
here in an exploded view), loosen the adjusting screw until there 
is a slight load on the steering wheel when the gear reaches its 
extreme position. Take care not to back the screw out far enough 
to let the worm bearings get out of line. To adjust the roller 
shaft, tighten the four screws holding the side cover, loosen the 
lock nut, turn the adjusting screw all the way down, back it off 
slightly, and retighten the lock nut; then turn the gear almost to 
each extreme and check for binding by moving the pitman arm back 
and forth. Backlash between the worm and roller may be determined 
by tightening the screws in the end cover, centering the steering 
gear, and moving the pitman arm back and forth. To correct it, 
loosen the lash-odjuster lock screw and, with a soft hammer, tap 
the adjuster 1/16" at a time in the direction of the cutout arrow 
until the adjustment seems satisfactory; then turn the steering 
wheel to the right and left to check for tight spots, eliminating 
any that show up by tapping the adjuster back slightly so the gear 
will turn without excessive binding; then retighten the lock screw 
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corrected by loosening the bolts that hold 
the gear to the frame just enough to allow 
the gear to shift and to line up as much as 
it will of its own accord at the angle de- 
termined by the setting of the steering- 
column bracket at the instrument board; 
when the gear is in this normal position, 
it is again tightened to the frame. After 
this has been done, loosen the instrument- 
board bracket and allow it to shift so that 
its position and that of the steering column 
are matched perfectly, and then tighten the 
bracket. If the bracket is of the single- 
position type, it must be changed to the 
position of the steering column. Never try 
to spring the column to the bracket — this is 
just the condition that you are trying to 
correct. 

To locate the steering gear in its central 
position, turn the steering wheel from one 
extreme to the other, keeping count of the 
number of turns. Next, turn the wheel back 
precisely one half the total number of 
turns, and this will be the central position 
^of the gear. Most wheels have a trade-mark 
or depression on the underside of the spoke 



that should point directly up or down when 
the gear is in this central position. 

Specific directions for the adjustment of 
the several types of gears pictured are given 
along with the illustrations. Select the set 
that fits the steering gear in your car and 
follow the steps in the order listed, first, 
however, disconnecting the drag link from 
the ball end of the pitmaji arm in order to 
free the gear of load. When the adjustment 
is made, the gear should be free from back- 
lash in its straight-ahead driving position 
and should be free to move through its com- 
plete cycle without binding at any point. 

Before reconnecting the drag link to the 
pitman arm, turn the steering wheel to its 
central point and place the front wheels 
in their straight-ahead position. It should 
then be possible to connect the drag link 
without moving the steering gear appreci- 
ably. If this cannot be done, remove the 

pitman arm from the steering-gear cross 
shaft and place it on the splines in the cor- 
rect position, otherwise the front wheels 
will not swing through equal arcs to the 
right and left. 
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USEFUL AUTO HINTS 



^ A TOOL COMPARTMENT for cars lacking 
■ such a space can be made by welding or 
bolting an angle bracket in the luggage 
compartment to the bottom of the back of 
the rear seat. A board is fitted between 
the seat and the end of the body and is 
bolted to the bracket. A cross board keeps 
tools from damaging the taillight. — P.C.S. 

2 AN ORDINARY SHOE BAG temporarily fas- 
tened to the rear of the front seat with 
safety pins provides a handy place for car- 
rying articles with which to entertain small 
children during an auto trip. The pockets 
are suitable for small toys, dolls, paper and 
pencils, flexible books that can be rolled, and 
boxes of cookies. — C.W.C. 

3 PORTABLE-RADIO RECEPTION in an automo- 
bile may be improved with a few simple 
connections. Use a standard whip aerial, 
connecting it with a shielded lead-in to the 
plug jack on the dash. A 3' piece of single- 
conductor shielded cable is attached to a 
microphone plug, with the shield connected 
to the shank, and fastened at one end to the 
grid side of the loop aerial. The shield may 
be fastened to the radio chassis if this will 
further improve reception. Be sure to keep 
all the shielding grounded to eliminate igni- 
tion noises.^ — R.S. 

^ EMERGENCY BATTERY CONNECTIONS can be 

" made by taping the cable end and turn- 
ing an ordinary wood screw through the 
cable into the battery terminal. — J.K. 

DRAWINGS BY STEWART ROUSE 





'SHIELDED 
LEAD-IN WIRE 



SEPTEMBER, 1943 



131 

o 





By MARTIN BUNN 



JOE KENT, a Model Garage old-timer 
who now lives in New Jersey, snapped 
his fingers impatiently. 
"I can't understand it!" he exclaimed. 
"When my repair man over home said that 
this fuel pump had gone haywire, I wouldn't 
believe him. That's why I took a chance on 
getting stalled on the road to get my car 
over here to you, Gus. This is the third fuel 
pump that's gone bad on me this year. And 
I've driven only six thousand miles. Why, I 
used to drive three times that much before 
the war, and I can't remember ever having 
fuel-pump trouble. What's the answer?" 

Gus Wilson looked up from the fuel pump 
he had taken off Kent's car and disassembled 
on his workbench. "I don't know all the 
answer yet, Joe," he said. "But I do know 
that your pump won't work right because 
some of its parts are corroded. Right now 
there's moisture on them. Feel for yourself 
— right here." 

Kent ran a finger over the place Gus in- 
dicated. "It's wet, all right," he agreed. 
"But where the heck did the water come 
from?" 

"I've checked on that," Gus told him. 
"The crankcase is the only place it could 
have come from." 

"Huh?" Joe retorted doubtfully. "Be your- 
self, Gus. How could water get into the 
crankcase and then out of the crankcase 
onto the fuel pump?" 

"It wasn't water when it came out of the 
crankcase," Gus said. "It was moisture in 
the form of vapor, and it condensed into 
water. . . . Know anything about crankcase 
ventilation, Joe?" 

"Sure I do!" Joe asserted. "It's— it's— 
Oh, you know — it sort of ventilates the — " 

Gus laughed. "Stop stalling," he said. 
"Crankcase ventilation is just a couple of 
words to you, same as it is to ninety-nine car 
owners out of a hundred. It's one of the 
most important features of modem engine 
design, but somehow most owners can't ap- 
preciate its importance. There are several 
systems, but they all have the same object — 
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to force gas vapors out of the crankcase be- 
fore they have a chance to condense and 
dilute the engine oil and do other damage. 
I'm going to do some checking on your car. 
If you watch, you'll find out why those three 
fuel pumps went bad after only a couple of 
thousand miles." 

Gus examined the air cleaner on the car- 
buretor of Kent's car and found it in A-1 
condition. Then he examined the filter in the 
crankcase oil-filler cap. It was hopelessly 
clogged — and to make it even worse, some- 
one had installed the cap with its opening 
faced toward the back end of the car instead 
of toward the front end. 

"That filter is the cause of all your grief," 
he told Kent. "When it's clogged up, no air 
can get through the oil filler pipe. That 
means that the only ventilation the engine 
gets is through the outlet pipe. And, of 
course, putting that cap on wrong-side-to 
didn't help any. These filters must be kept 
clean so they'll let the air flow freely through 
the crankcase and carry off the vapors. 
That keeps the oil from becoming diluted. 

"Keeping them clean is especially im- 
portant now," Gus went on thoughtfully, 
"because people don't use their cars so often 
since gas rationing, and only take short trips 
when they do. Consequence is, the engine 
seldom has a chance to get warmed up 
thoroughly and pass off the vapors in the 
exhaust. Few owners understand this war- 
time handicap, and a lot of them are hav- 
ing troubles like yours. And it's a real head- 
ache to the service garages. . . . Well, I'll 
have to clean out that clogged filter. Then 
I'll install a rebuilt fuel pump for you." 

"O. K., Gus," Kent said. "And when I get 
back home I'm going to give that repair man 
of mine a good lecture on crankcase venti- 
lation!" 

"You do that, Joe," Gus laughed. "Now 
that you know what it's all about yourself." 

Not long after Kent had gone on his way, 
Vernon Hopkins drove his car into the shop. 
Most folks in our town think that Vem is a 
hopeless sourball, but Gus always stands up 
for him. 

"Give me a chance to check a man's car," 
he says when someone starts panning Vem, 
"and I'll tell you all you need to know about 
his character. Vern may be a grouch, but 
anyone who keeps a five-year-old bus run- 
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WAYS THAN ONE-ESPECIALLY IF THEY ARE BUNGLED 



ning as smoothly as his, certainly must have 
some good in him. There's nothing really 
wrong with Vem Hopkins. His car proves it." 

Feeling that way, Gus greeted Hopkins 
with a friendly, "Hello, there." 

Vem had a scowl on his thin face, and he 
didn't bother to wipe it off when he returned 
Gus's cheery greeting with a grunt. 

"I want you to look at my motor," he 
grumbled. "Every once in a while it skips 
three cylinders, and I can't find out why. 
It's got me worried." He got out, leaving 
the engine running. "It's doing it now. 
Hear that?" 

Gus nodded. His trained ear told him that 
there were only three cylinders firing. Know- 
ing how careful and smart Vem is about car 
upkeep, he felt that he probably had a 
tough trouble-shooting job ahead of him. 

Hopkins hunched his bony frame on the 
end of the workbench and watched silently 
and with a scowl as Gus began checking. 

While the engine tumed over slowly, hit- 
ting on only half of its six cylinders, the pro- 
prietor of the Model Garage detached a wire 



from a spark plug and held its end a quarter 
of an inch from the plug shell. He got a 
good spark. The next two plugs he tested 
also gave good sparks. As he reconnected 
the wire to the third plug he looked sur- 
prised. All the cylinders were firing now. 
But just to be on the safe side, he checked 
the three remaining plugs. Like the three 
checked first, they all gave good sparks. 

He grinned at Vem. "As soon as a good 
man goes to work on your engine," he said, 
"the trouble vanishes. It's hitting on all six 
now." 

"I can hear that," snapped Vera. "That's 
the way it's been acting for several days. 
Sometimes it runs all right, and sometimes 
it don't. Why?" he demanded, pointing his 
long thin finger at Gus. "That's what I 
want to know — why?" 

Gus picked up his pipe from the work- 
bench and felt in his overalls pocket for his 
tin of "Delight"; then remembered that he 
had left it in the office. He went to get it. 
When he came back a half minute later, 
Vera jerked a thumb at his car. "What'd I 
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tell you?" he growled. "It's missing again." 

"So it is," Gus agreed placidly. "Well, 
that'll make it a lot easier to locate the 
trouble." 

After switching off the engine, Gus made 
a quick but careful check that failed to re- 
veal any loose connections. A test of the 
battery disclosed that it was putting out an 
adequate amount of current. No cracks 
showed in the distributor cap. When he 
pulled the spark-plug cables out of the cap 
sockets, he found both the terminals and the 
sockets clean and uncorroded. 

Gus's pipe had gone out. As he relighted 
it, he did a little hard thinking. Vern's tight 
lips twisted into a sneer. "You're stumped," 
he gloated. 

Gus grinned at him. "Close to it, but not 
quite," he said. "Any number of things can 
make an engine miss that haven't got any- 
thing to do with the ignition. Carburetor 
trouble, for example." 

But when he checked the carburetor, he 
found that it was delivering a satisfactory 
mixture to the cylinders. His tester told him 
that the compression of each of the cylinders 
was good. He could find no leaks in the 
manifold. 

"That puts me right back where I started 
from," he admitted. "It must be ignition- 
circuit trouble. Can't be anything else. I'll 
take a look at the coil. ' 

"You needn't," Vern told him. "T put in 
a new coil as soon as she began to miss, and 
it didn't do a bit of good." He was looking 
almost happy. "Now you are stumped!" 
he jeered. 

Gus almost lost his temper, but not quite. 
"The jinx must be in your distributor," he 
said. "Let's have a look at it." 

"Huh?" Vern grunted. He got red in the 
face. "There's nothing the matter with that. 
Why, I — oh, well, go ahead and look at it." 

Ous took off the 
distributor cap. The 
rotor was in good con- 
dition. He lifted it off 
and looked at the 
points. "You been do- 
ing any monkeying 
with this?" he de- 
manded of Vern. 
"These points look 
new, and so does the 
breaker lever." 

"Th^re new," Vern 
admitted. "What of 
it?" 

"If you'd told me 

that half an hour ago 
you'd have saved me a 
lot of time — and what 

it'll cost you to pay 
for that time," Gus 
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told him disgustedly. "You certainly made a 

bum job of installing that breaker lever. 
Here. See that grit? That's what's been 
making your engine miss." 

"Grit? Well, all right. So there is a little 
grit," Vern Hopkins mumbled grudgingly. 
"But that little bit wouldn't make the whole 
engine miss," he asserted belligerently. 

"Oh, wouldn't it?" Gus retorted. "The 
bushing on that breaker lever fits tight 
enough as it is — because it's new. Now you 
try to wedge it to the pivot post even tight- 
er by getting dirt between them. How do 
you suppose it can move to make the con- 
tact to close the primary circuit ? Sure, it'll 
work sometimes, but when it doesn't, there's 
no current going to the ignition coil and no 
spark in the cylinder. Result is, the cylinder 
misses fire. Catch on?" Gus grinned mis- 
chievously. 

"No," Vern returned flatly. "Besides I 
don't believe it anyway." 

Gus laughed out loud. 

"Well," he said, "maybe you'll believe me 
when you see your headaches go away with 
this grit." 

He cleaned the grit from the lever bush- 
ing and from the pivot post. Then he re- 
placed the distributor cap. 

"Try it now," he invited. 

Vern got into the car, stepped on the 
starter, and the motor purred without even 
the slightest hint of a miss. 

"Send me a bill," he grumbled ungracious- 
ly. "And see that you don't charge me too 
much." 

"Don't worry about that," replied Gus. 
"in even throw in a bit of free advice. Next 
time you work on your car, don't be so 
sloppy. Why, I'd fire a mechanic for being 
half that careless — even though mechanics 
are hard to get." 

He ambled over to his workbench and 

picked up a hammer. 

"Some people will 
just never learn . . ." 
he muttered, but the 
rest of his words were 
drowned in the roar 
of the exhaust from 
Vern's departing car. 

"If you're going to 
be your own mechanic, 
be a good one," Gus 
mused. "Or a clean 
one, at any rate." 
Then he chuckled. "At 
that, I guess Vern 
Hopkins wasn't as bad 
as Joe Kent's mechan- 
ic over in Jersey. At 
least he didn't dam- 
age someone else's 
property." 
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HOW TO MOUNT TIRES 



EMERGENCY AMBULANCE BODIES have been designed 
by the OCD for use on converted light four-door sedans 
as supplemental equipment for its medical division. The 
bodies, which accommodate four stretchers, are built of 
wooden frame members and plywood panels. Scrap iron 
is used for lengthening the chassis of the converted cars. 
In making the ambulances, the sedan bodies are cut off at 
the rear of the center door posts, the new bodies are 
bolted to bent iron pieces welded to the chassis, and two 
additional leaves taken from junked cars are inserted to 
strengthen each rear spring. The bodies may be used on 
1939, 1940, and 1941 Fords, Chevrolets, and Plymouths. 
That in the photo above is mounted on a 1939 Ford. 

TIRE INSPECTION can be speeded in a busy shop by the 
addition of one or more auxiliary lightweight spreaders. 
Tl:ie one below was designed by Charles E. Harris, of 
Raton, N. M. Its two arms are steel tubing, and the link 
consists of two pieces of strap iron. Pipe couplings will 
serve for the other parts. The fulcrum sleeve is adjust- 
able and can be locked at any place by means of a set- 
screw. To the sliding sleeve is welded a set of bead jaws. 
Similar jaws are welded to the fixed fitting at the end 
of the tool. 



COUPLING 
on SHOUT 
PIECE OF 
PIPE 




PIPE ^^^>^ECE OF 
IO'lXjM&P^^ PIPE% WASHEf? 



, 3RA2E on 
PIN TO END 



T^PIPE MLONG' 





Partially inflate the tube before 
inserting it to prevent buckling 



With your hand, guide the valve 
through the valve hole in the rim 





Push the bead under the valve into 
the well at the center of the rint 




Force the rest of this bead over 
the flange so it rests in the well 




Now pry the top bead opposite the 
valve over the flange and, with a 
second tool, work around the rim 




Sect the valve correctly, pulling 
it out by hand and centering it 




Holding the valve, inflate until 
both the beads are properly seated 




If there is a centering rib, have 
it show evenly all the way around 

From Goodyear Tire i Rubber Comparty, Inc. 
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Cargo vessels converted to plane carriers 
now do their part in guarding our supply 
lifelines. These models show d typical 

motorehin hafora and aftar connarffion 



FROM 



Peacetime 





WO ship models in miniature — 
particularly fascinating proj- 
ects for the home craftsman 
to tackle at this time — show how 
the U. S. Merchant Marine has 
come to the help of the Navy in 
furnishing craft for guarding other 
cargo vessels that carry arms and 
supplies to the A.E.F. and our 
Allies. Several motor freighters have 
been converted into efficient aircraft 
carriers — too slow for regular com- 
bat duty with swift-moving warships, 
but well fitted to accompany convoys 
and to provide an effective umbrella 
of fighter planes able to spot and de- 
stroy surface and undersea raiders 
even in the middle of the Atlantic. 
The two models shown here are the 
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LIST OF 



PC.' Material 
2 Wood 



Paper 
Wood 

»» 

Paper 
Wood 



1/32 



2 Paper 

1 Wood ]'■> 
1 •• '» 
4 Paper 
1 

14 Heavy Wire 
28 

26 Light Wire 
8 " 

1 " 
3 Heavy Wire 

2 Pins 
T Wood 

3 Small Beads 



MATERIALS 



I'l/ie B (Freighter) 

I 7/16 B (Carrier) 

i 3/16 D (Freighter) 
n/16 D (Carrier) 

15/16 F (Freighter) 

II g F ^Carrier) 
5/16 G 

9/16 H 

V2 I 
7/16 J 
11/16 K 

M 
N 
Oa 
Ob 
Oo 
P 
Q 
B 



T 


W 


8 


1 


/8 


=>i 


>/8 






1 


',8 










1 


I's 




la 




>,8 


V* 


'-8 


V2 


Vs 


7/16 


3/16 


\'2 



1/16 3/16 I'A 



i/32 5/16 
1/32 7/16 



7/16 2V.I 

1 5'8 



15 16 5 '4 
Small Scraps S 
Small Scrap T 
1 

1'^ 



U (Freighter) 
U (Carrier) 
V (Freighter) 
Va (Freighter) 
Vb (Carrier) 
W (Freighter) 
X (Freighter) 
Y 

Z (Carrier) 
3 small Beads fu„„ei. 
small piece ol ''vellow, and green paint. 

White, gray. ^■■"^"•'I'^^^re given In inches. 
note: All dimensions are given . 



Water-line model of the freighter Mormacmail 
before conversion into on aircraft carrier 

"before and after" of the S.S. Mormac- 
mail, now an aircraft carrier in the 
service of the Navy as the U.S.S. Long 
Jsl<tnd, a motorship typical of the C-3 
type freighters being furnished by the 
Maritime Commission for convoy-escort 
duty as aircraft carriers. In building 
both these models, it will be possible 
to see how the conversion was made 
from a ship of commerce to a ship of 
war. The scale used is 1" equals 66 2/3'. 

After cutting wood, paper, and wire 
to the dimensions shown in the list of 
materials, shape the hulls, which are 
the same for both models. Note, how- 
ever, that the forecastle M is higher in 
front on the carrier and is not cut back 
as sharply as it is on the freighter. The 

U.S.S. iofjg Island, the converted Mormacmail 
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funnel on the freighter is for looks only 
since it is a motorship, and it is simply re- 
moved on the carrier to make room for the 
flight deck. 

The carrier requires more work, especial- 
ly in arranging the supports XJ for the flight 
deck. These must be inserted close to the 
edge of A in an absolutely vertical position. 
The bridge, J, K, and L, and the elevator 
housing, H and /, must reach the same level 
as the top of F. The deck, Q and R, is then 
glued to F, I, and L, and the supports U are 
trimmed to touch the underside of Q. The 
sides of the rear hangar P are cut from 
heavy paper or thin cardboard. The edges 
are glued to the extreme edges of A and to 



the underside of the flight-deck piece V. 

Boats and davits are attached in the po- 
sitions shown. The AA gvms are short bits 
of wire inserted through small beads. 

In finishing the freighter, paint the sides 
of A and M gray and the rest white with 
the exception of the hatch covers, which 
are brown, and the funnel, which is yellow 
with green and black stripes. 

The carrier is painted battleship gray ex- 
cept for the flight deck. This is medium 
brown with dark yellow guiding stripes and 
identification letters. If you prefer, you 
may glue on brown paper on which the 
stripes and letters are ruled with thin tem- 
pera paint and a ruling pen. 



Salt and Pepper Shakers Reminiscent of Crinoline Days 





An evening's work at the lathe will 
produce these quaint little shakers, 
which can be made any size desired by 
drawing the pattern on larger or small- 
er squares. 

Mount a piece of stock for each shak- 
er in the chuck or on a screw center and 
bore out the inside with a small turning 
chisel, keeping the sides of the recess 
straight and square. Turn the bottom 
slightly concave. 

Next, turn a piece of scrap stock to a 
tight fit in the bored portions. Mount each 
piece on this mandrel to turn the outer 
contour and the top. If the stock is long 
enough, the peglike upper body may be 
turned from the same piece; otherwise, 
turn the upper part from dowel with a 
shoulder to insure its being glued squarely 
into a hole in the skirt. 

Dowel will also serve for the bonnets. 



Demure is fhe word 
for these salt and 
pepper shakers. The 
same design can be 
altered to make up 
into powder boxes 



DRILL HOLES TO SLANT ■ 
TOWARD CEMTER 




Turn a short piece to the bell-like contour 
shown, with the wider diameter toward the 
tailstock. Run a 5/16" drill in from this end, 
flare the mouth, and cut off the piece. Saw 
off a narrow segment to form the bonnet, 
which is glued to the turned stem. 

A French polish may be applied in the 
lathe, or the bodies may simply be stained 
and waxed. The bonnets may be painted 
white for salt and black for pepper. These 
condiments are sprinkled through holes 
drilled through the top of the skirts. Use 
a 1/16" drill for the salt shaker and a 3/64" 
drill for the other. — Bruce Macintosh. 
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EEPI^G THE HOME 




An inexpensive household file can be made by 
stapling together the bottonns of several 
large-size envelopes, index tabs are fornrted 
by cutting the flaps and gluing them down 



A short length of flat curtain rod tacked to the 
inside of a drawer will form a safe holder for 
your sewing or household scissors. The sides of 
the rod can be bent to hold shears of any size 




The top of a scouring-powder can A note left !n the milk bottle An ordinary bottle cap nailed to 

placed over a glass makes an can be protected from rain and a short wooden handle makes a 

ideal holder for starting small kept from being blown away by good fish scaler. If desired, 

plants such as African violets a glass inverted over the neck more than one cap may be used 
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PAINT HANDLES 
OF ALL TOOLS A 
BRIGHT COLOR 




You can easily distinguish your own garden tools 
from borrowed ones, and also identify any tools 
that your neighbors may have borrowed, by painting 
all the handles of yours the some bright color 



BEND 
HANDLE 





EDGE VIEW SHOW- 
ING COMPLETED 
RIVETED LOOP 



Keeping the family's umbrellas conveniently in 
one place is easy if you build shelves inside 
a closet door as shown above. Holes are bored 
in the top shelf and the umbrellas inserted 



To make an easily packed camper's frying pan, bend the 

handle as shown above, then down, and continue to form in these so that the tips rest in blind holes 

a socket. Cut off any excess and rivet the joint. A in the lower shelf. Before rolling umbrellas 

branch whittled to fit the socket serves as o handle for storage, be sure they are thoroughly dry 




The sharpened tips of a worn-out One spring-type clothespin and Matches can be kept dry on fish- 
ruling pen will cut two parallel one ordinary clothespin nailed ing or camping trips if they ore 
slits in paper, useful for hold- together as above will form an inserted in cellulose straws, 
ing stamps and like enclosures adjustable paintbrush holder folded, and made into packages 
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Wise Planning Helps You to Enjoy the Unrationed Outdoors 



By JACK HAZZARD 

MANY pleasures, especially long vacation 
trips, have been curtailed by war, but 
the great outdoors remains unrationed, and 
the enjoyment that can be derived from hikes 
and outings is unlimited, provided such ven- 
tures are carefully prepared for and equip- 
ment is judiciously selected. The following 
suggestions, which will help greatly in mak- 
ing life in the outdoors as pleasant as it is 
healthy, were culled from the writer's own 
experience and from a pamphlet published 
by the New York State College of Agricul- 
ture, Cornell University, Ithaca, N. Y. 

Hiking clothes should be comfortable and 
sturdy. Wear thick-soled shoes with soft 
uppers, and be sure they are large enough 
since you may have to wear an 
extra pair of woolen socks. Al- 
ways equip yourself for rainy 
weather. A waterproof poncho 
is the best for this purpose, for 
it can be conveniently folded 
away when not in use. 

An easily made pack is shown 
in one of the illustrations. The 
material is 10-oz. duck sewed or 
riveted together. Web trunk 
straps make the best carrying 
straps, with the buckles ar- 
ranged to permit easy adjust- 
ment. The pack when loaded 
should not weigh over one third 
of your own weight. 

A hatchet or light ax is needed 
on even a short trip. The ax 
should have a sturdy handle — 
one as long as you can carry. 
Grind the edge to a long cutting 
bevel and keep it sharp, but 



never carry it in your belt without having a 
leather sheath over the cutting edge to pro- 
tect yourself against serious injury in case 
of a fall. An ordinary jackknife will also be 
needed. 

The tarpaulin shown in an accompanying 
drawing is made of unbleached cotton. The 
material should be shrimk before being 
made up, and then waterproofed. It makes a 
serviceable tent with a front flap that may 
be left open for sleeping in fine weather or 
tightly closed to keep out wind and rain. 

To waterproof the tent, use two tubs or 
wash boilers. In one dissolve alum in hot, 
soft water in the proportion of 14 lb. to the 
gallon. In the other, using the same amount 
of hot, soft water, dissolve sugar of lead 
(lead acetate — a POISON) in the same pro- 
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TO PACK 
TKE OUTFIT 




WIRE COAT 
HANGER 





^ POCKET 



PUNCH OU 
RIVETS 



punch holes for 
replace riveti sail - loop in bail 
Ano hammer tight prevents upsetting 



PUNCH OUT RIVET5 IN HANDLE, 
REPLACE TWO. AND HAMMER DOWN. 
USE BOLT AND WINO NUT 
TO HOLD HANDLE ON 
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portion. Let the solutions stand until clear; 
then add the sugar-of-lead solution to the 
alum. After four hours, pour off the clear 
liquid and work the tent in it with the hands 
tmtil every part is thoroughly penetrated. 
Let the tent soak overnight, and in the 
morning rinse well, stretch, and hang it up 
to dry. 

Comfortable brush beds can be made of 
twigs and boughs. Make the first layer of 
heavy boughs 2' and 3' in lengfth. These are 
the "springs" of the bed. Smaller pieces are 
laid on next in overlapping shinglelike 
layers. The bed when complete should be 
approximately 2' by 2' by 6'. A lightweight, 
waterproofed canvas bag will also serve as 
a good bed. This may be stuffed with any 
soft material such as leaves, straw, rushes, 
evergreen twigs, and the like. A rough floor- 
ing of dead branches placed under the bag 
will make sleeping warmer and also provide 
a store of dry wood for the morning fire. The 
bag should measure about 21/2' by 6^^' when 
finished. 

A piece of mosquito netting, hemmed and 
fitted with tie strings, is a seasonal require- 
ment. It can be folded up in the tarpaulin 
for safe carrying. 

Cooking utensils should be cut to a mini- 
mum, for they are too heavy and bulky to 
carry for great distances. Most important 
of all your cooking equipment is the frying 
pan. Be sure to choose one that has plenty 
of depth, for it can also be used to make 
stew or soup. Pans with detachable handles 
are good since they are easy to pack. 

The folding oven shown in a drawing can 
be used to make biscuits or pastry, to heat 



canned goods, and to keep pan- 
cakes and the like warm. It was 
made from a 5-gal. square kero- 
sene can, and when folded takes 
up no more room than a school- 
boy's tablet. The size can be 
worked out according to the di- 
mensions of the pack used and 
the material that is available. 

Kettles for camp use should 
have broad bottoms rather than 
high sides. Two or three should 
suflBce. Pack them with bags of 
supplies such as flour, com meal, 
baking soda, coffee, powdered or 
canned milk, sugar, and other 
cooking needs. These, plus the 
oven and frying pan, are all the 
cooking utensils needed — but be 
sure to carry matches. Many a 
camping trip has been ruined be- 
cause they were forgotten. The 
large kitchen matches are best, 
and they should be carried in a 
tin or waterproof container 
along with a piece of sandpaper 
that can be kept dry for use in wet weather. 

One of the banes of camping is sunburn. 
Great care should be taken to avoid being 
burned unless your skin is accustomed to it. 
If you are mildly burned, treat the affected 
areas with a solution of cold tea, lemon 
juice, or vinegar before exposing yourself to 
the sun again. 

Poison ivy and sumac are also sworn 
enemies of the camper. Learn to recognize 
both, and never make camp near them. A 
good preventive measure is washing the 
hands and other parts of the body that might 
become exposed to the poison with a strong 
alkali such as yellow laundry soap. A 5- 
percent solution of potassium permanganate 
painted on the skin will cure mild cases. 

Nettles, though annoying, are seldom 
serious, for the sting passes quickly. If the 
camper moves through a clump of nettles 
very slowly he will seldom be stung at all. 

Take along some simple remedies such as 
ammonia for insect bites, aspirin, and tooth- 
ache wax. Sulphur tablets are good in chig- 
ger country. 

Do not eat roots that have an "edible 
look" — some of them may be poisonous. And 
beware of toadstools! The really efficient 
camper should familiarize himself with vari- 
ous types of roots, herbs, and so on before 
he makes his trip. 

Hiking just for the fun of it is good fun 
and healthy exercise, but for the best enjoy- 
ment of a hike, no matter how long you in- 
tend to walk, have an objective in mind, plot 
out your course beforehand, then "go to it," 
a modem trail blazer — prepared for the 
worst — and the best. 
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COnOING DETAIL 



RIVET HASP TO 
^ PI8ER STIFFENER 

™ RIVET REFLECTORS 
OVER ^ WASHERS 

^Hi' H ' 



POCKET UNDER COVER 



*;1 



BOLTS OVER WASHERS 
WING NUTS UNDER 



BOLT 

.-WASHER 




SEAM SPREAD 
FASTENER 

!^ DOWEL 
SUPPORT 



SCREW EYE 
SOaEO TO 
CARRIER 



WIN& NUT 




END POCKETS 
FLAP OVER 



RIN6 



1^ RED 
^ REFUCTOR 



LOCK IS RIVETED OVER EXTRA 
THICKNESS OF FABRIC— FIBER 

SriFFENER UNOEaNEATH 




SPREAD RlVEtil"'>fi*""- 
OV^R WASHERS 
^KT TOP S6AMS 



LUG&AOe. 



jlGHTWEIGHT, compact, and waterproof, 
L this pack holds all the essentials for a 
bicycle trip and can be securely fastened to 
the seat and luggage carrier of any wheel. 

Waterproof artificial leather was used 
for the pack shown, but canvas, which you 
can waterproof yourself, may be substi- 
tuted. A piece of fabric 43 1/^" by 51 14" is 
necessary. Lay out the full pattern from 
the half pattern shown in the drawing. In- 
serts for pockets should be cut from the 
waste material after the pattern has been 
formed. Before shaping the bag, the top 
front edge is seamed and a cord stiffener 
is pulled through the seam. The inserts for 
all the pockets are corded in like manner 
and stitched into the flaps on the flat 
material. After the pockets are stitched, 
the bag is French seamed with strong 
thread. 

A plywood floor U" by 8%" by 15" is 
fitted into the bottom of the bag and fajs- 
tened with four roimdheaded upholsterer's 
spread fasteners. The latter serve as cast- 
ers when the bag is off the bicycle. 

Two 3/16" holes are drilled through the 
plywood floor and fabric for the bolts, which 
rest on %" washers and are lined up with 
the screw eyes bolted to the luggage car- 
rier. Wing nuts are used to adjust the bag 
and prevent side sway. The seat straps 
hold some weight, but the bag rests mainly 
on the carrier. — Ernest R. Dew alt. 
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Enhancing the charms of the smiling miss above is 
the attractive frame made from show-card stock 

IIGHTWEIGHT yet rigid is this picture 
L frame that is made from 14-ply show- 
card stock. A metal-edged ruler, a com- 
pass, and a penknife are the only tools 
needed to make it. 

Using the ruler and compass, lay out the 
diamond-shaped center on a piece of card- 
board and cut. Place this in position on the 
panel, as shown; then mark the inner lines 
of the center design and cut out the inside. 
Next, mark off the trimming strips from 



Modernly Styled Picture Frame 
Made from Show-Card Stock 




cardboard and glue in place. Be sure to 
bevel the edges of the strips and the cutout 
with fine sandpaper before gluing. 

Strips of cardboard li " wide are glued at 
the sides and bottom between the front and 
back panels. The removable, semicircular 
bases are slipped on between the strips on 
the front panel. Smooth all the edges with 
fine sandpaper. If the picture or snapshot 
is too small to fit into this frame, it may be 
attached to thin cardboard. — Frank Shore. 



Button Place Cards 

Buttons and a few scraps of 
colored paper make amusing place 
cards. Features may be drawn on 
the buttons with India ink, as be- 
low, or the buttons may be sewn 
on with black thread that will 
form features. Cut petals from 
contrasting paper and draw on the 
stem. — B. N. 




Film-Spool Ends Form Useful Grommets 

Grommets for use on tents, auto covers, and the 
like may be made from the metal end of wooden film 
spools and ordinary 1/2 " washers. Insert the spool end 
in a hole in the fabric, put on the washer from the 
other side, and clinch over the collar of the spool end 
from the washer side. To do this, place the round 
head of a carriage bolt on it and hammer the bolt, be- 
ing careful to hold it steady. Such grommets, if care- 
fully made, will hold securely. — B. N. 
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YOt CAN WHITTLE WITH A POCKETKNIFE 
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C-R£€N BODY WITH 
BROWN MARKINGS 



GR-EEN BACK, SILVER 
SIDES, YELLOW BELLY 

Open-Mouth Wiggle.Aiiytytow 



RED MOUTH, SILVER 
BOOV.V &f SCALE MARKS 
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By ELMA WALTNER 

lURES that will attract a fisherman as 
well as a large-mouth bass or a North- 
"ertr-^iike can be made — if you know 
how to wiela3r-pQ^etknife — in hardly more 
time than it takesf&~-buy a new assortment 
for your kit. And even u"yau aren't a fish- 
ing enthusiast, making plugs"^egji become 
an interesting and profitable hobby, for 
commercial lures command a good pri« 

While some of the newer ones in the^ 
sporting-goods shops are of plastic, most 
are of cedar — a lightweight, buoyant ma- 
terial when properly finished. A common 
white-cedar post — picked with an eye to 
as few cracks as possible — will furnish you 
with material for many lures. Cut 6" 
lengths and split them into pieces about 
11/2" thick. Whittle the body— or turn it if 
you prefer to use a lathe — to the size of the 
plug you plan to make. In whittling, keep 
the body as symmetrical as possible by 
turning the stock often as you work. But 
don't throw away your first crude efforts. 
They may prove to be the very plugs to 
arouse the fighting blood of the big ones 
when they land with an inviting "plop" be- 
side the lily pads. 

Double or triple hooks are the only parts 
you need to buy, and even these may be 
salvaged from old plugs. Hook loops and 
line loops are fashioned from nails. The 
nickel housing of an old alarm clock, or 
even a tin can, will furnish metal plates. 

Finishing is important, but it need not be 
artistic. Give the plugs two coats of paint 
followed by two coats of spar varnish, sand- 
ing carefully after each coat has dried. If 
you wish to try your hand at a scale finish, 
dip a piece of veiling in dark paint and al- 
low the surplus to drip off. Then, holding 
the veiling taut, lay it on the plug and im- 
mediately lift it off. 

Perhaps the easiest plug to make is "Pete 
Popper," shown in an accompanying draw- 
ing. He floats on the surface when at rest, 



but "pops" and dives obligingly when re- 
trieved with short, quick jerks. The hook 
and line loops on "Pete" are used on most 
of the plugs. Bore a hole of nail diameter 
on a slant from the top of the body to the 
tail and counterbore the upper part to take 
the nail head. Push the nail through as far 
as it will go, slip a hook over the point, 
bend the point upward with a pair of pliers 
until it touches the body, and then drive the 
nail into the wood. If the counterbore has 
^een deep enough, the head will be per- 
itly coimtersunk and can be filled over 
with "plastic composition wood. 

The line, and the hook on the bottom of 
the lure ar^x^eld by loops made with the 
same nail. Select a longer nail than the 
one used in the talKand push it through a 
hole bored from the m<mth. This hole need 
not be counterbored, and the nail head 
should project for about Slip the hook 
over the point, bend the nail oV^, and drive 
the point deep into the wood; tn^ cut the 
head off the nail, bend that end oyer, and 
drive it a short distance into the w^d to 
form the line loop. Rustproof both Vails 
with a coat of spar varnish. 

The V-mouth plug is a versatile fellov 
He works equally well for trolling or cast- 
ing. Two finishes are shown. It is hard to 
say which the fish prefer. 

"Open-Mouth Wiggle Minnow" matches 
his name. He is streamlined and has a metal 
plate fastened to his head with four small 
nails. The two that pass through the top 
of the head are clinched for safety. A small 
hole in the horizontal projection of the plate 
is for fastening the leader snap. 

"Willie Wobble-Tail" is perha^ the. most 
complicated of the group. His hook fasten^ 

ers were bent from he9,vy wire -aficT fas 

with small screws. Howev^ the other type 
of hook fastener woulci be equally satis- 
factory. The line loop is bent from heavy 
leader wire. It passes under the metal plate 
and is fastened with the same screw that 
holds the forward hook loop. 
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Easy does it! The earnest lad standing 
up aims for his torget as carefully as 
a bombardier who has just sighted Berlin 
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CAN YOU SCORE 
FIVE PERFECT HITS 
IN THIS MARBLE GAME 
THAT CALLS FOR A KEEN 
EYE AND A STEADY HAND? 
By MYRON FLEISHMAN 

HERE'S a new game that will not only 
test your co-ordination of hand and 
eye, but will also provide good fun for 
everyone. Made of cardboard and wood, it 
is played with five marbles. The latter are 
dropped to the scoring board from a small 
tablelike disk by pulling a cord attached to 
a marble holder. This is pulled over the 
edge of the disk just far enough to release 
one marble at a time. 

The base is cut from heavy cardboard 
and enclosed with four sides fastened with 
butt joints. A block bored to a snug fit for 
a % " dowel is glued or nailed to the center, 
and from each of its sides extends a slot 
made of two pieces of %" by stock. 



Two opposite slots are % " wide and are 
scored for 100 points, while the other two 
are Ys " wide and score 50 points. These are 
the widths necessary when marbles 9/16" 
in diameter are used. Short dowel feet raise 
the base off the floor and keep the marbles 
from bouncing too high. 

A heavy cardboard disk 8" in diameter 
has a block fastened to it to take the other 
end of the long %" dowel. The guide is 
sawed to the shape shown in the drawing, 
and the marble slot is cut out on a jig saw 
or with a scroll saw. Four nails through the 
slot form divisions for holding the five 
marbles, and a small hole is bored through 
the end for the cord. A circular piece glued 
to the round end of the guide adds enough 
weight to keep it on the disk when the end 
overhangs the edge. 

The player stands 3' from the disk and 
maneuvers the guide in an attempt to drop 
marbles into the four narrow slots. Only 
one marble should be dropped into each slot 
unless the first four all reach their mark, 
in which case the fifth may be aimed for 
any slot except the one last scored. 
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A QUAINT muffin server can be made of 
scrap materials and a small salad bowl 
from a five-and-ten-cent store. Select a 
slightly oval bowl about 8%" by 9" and 
with a pleasing grain. Draw the outline of 
the top of the bowl on paper; then fold the 
paper in half to locate the spots where the 



Handle on Wooden Salad Bowl 
Mokes It a Muffin Server 

handle will be attached with wooden pegs. 

To make a peg, drill a ^4 " hole in the end 
of a piece of i/^" dowel and glue a short 
piece of % " dowel in the hole. Saw the i/^ " 
dowel off %" long and the other so it pro- 
jects ^A". Round the end of the larger 
dowel to form a head. 

The handle can be made from orange- 
crate stock, a fruit-basket hoop, or maple or 
elm ripped 3/32" thick and Ys" wide. Cut it 
a little longer than half the circumference 
of the bowl, round both ends, and bore 
holes about 1%" from the ends. Soak the 
strip in tap water for 24 hours, following in 
boiling water for 30 minutes; then bend it 
wet on the rounded end of a board, and fasten. 
When dry, sand and shellac it before re- 
moving. It is attached to the flattened sides 
of the bowl by gluing in the pegs. Clean off 
surface oil if the bowl is to be decorated, 
and then shellac. — Bertram Brownold. 



In shaping the handle, soak it thoroughly and bend it over a rounded board until it dries. The sides 
of the bowl are flattened and bored to receive handle pegs made from Vi" and 'A" dowels, as at the right 




ADJUSTING LATCH PLATES 



[SHIPSHAPE HOME] 



LATCH 
PLATE 
STRIKE 




Door does not latch freely. Inspect the joint 
between the lock stile and jamb. If the door is 
greatly shrunk, the latch may not enter the 
plate far enough to catch. This can be remedied 
by placing cardboard shims behind the hinges. 

Should rub streaks show that the latch catches 
the edge of the plate opening, drive the plate 
toward the streak with a hammer and the point 
of a screw driver bearing in the corner of the 
opening. If the plate cannot be driven suffi- 
ciently, remove it and file the opening. In ex- 
treme cases chisel out the plate gain and screw 
it back in a new position. Mortises that are too 
small should be enlarged with a chisel. 

Pressure of one corner of a warped door 
against the stop may prevent entrance of the 
latch. Adjust the latch plate or drive the stop 
over with a hammer and block. Too much play 
will allow the door to rattle. 

If the door rebounds when slammed, hammer 
back the projecting strike to provide better 
wedging action with the latch. 

POPULAR SCIENCE MONTHLY SHOP DATA 
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NESTING TABLES STYLED FOR TODAY 
ARE PRACTICAL ACCESSORIES FOR 
ENTERTAINING IN THE SMALL HOME 



FOR the moderate-size living room where 
tables are needed for multiple purposes 
on occasion, a practical and economical 
solution is a nest of tables. Three tables 
ordinarily take little more room than one 
end table, yet when the need arises they 
may be brought into the open for the use 
of gxiests. 

As handsome as it is unobtrusive, the set 
shown here can be made in the home work- 
shop from available materials. Success in 
building it demands chiefly the ability to 
glue up perfectly square frameworks. 

These frameworks are the side-leg struc- 
tures, which should be assembled first by 
doweling together the legs, side aprons, and 
bottom stretchers. Be sure they are held 
perfectly square while the glue is drying. 
Then join the pairs of frames with the back 
and front aprons. The back aprons are 

placed with their faces vertical, while the 

front aprons are placed with their faces in 
a horizontal plane. This permits the smaller 



tables to nest, as shown in the drawing. 

The middle table is supported by its over- 
hanging top ends upon two guides screwed 
to the insides of the aprons of the top table. 
The smallest table likewise hangs from the 
middle table. The overhang of all three 
tops is 1/2 " on the sides and % " on the front 
and back. When nested, the two smaller 
tables do not touch the floor. Fasten the 
tops on, as shown in the sketch, with screws 
extending upward through holes bored 
through the aprons. Round off all sharp 
comers and edges which might impair easy 
movement of the tables when they are be- 
ing nested. 

The set of tables shown in the photo- 
graphs was made of scraps of walnut, the 
tops being glued up of several boards. Al- 
most any wood, however, is suitable for 
tables of this design. Plywood, either V^" 

or thick, can be used for the tops. Such 

nests of tables are also attractive in smooth 
paint finishes. 
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ADJUSTABLE SHOPPING BAG. It folds info 
a 7" by 7'/i" handbag wifh a side opening fo 
hold small packages. When fully opened, as at 
right, the bag measures 18" by 18". If is made 
of sturdy cotton rep with strong felt handles 



THERE'S NO RUBBER in these erasers! Made 
of vegetable oils processed with chemicals, 
they will neither smudge nor tear the paper 







TASTELESS TABLETS preserve 
the natural coloring of fruit 
such as bananas, plums, pears, 
apples, and peaches that have 
been cut for use in salads and 
the like. Simply dissolve one 
of the tablets in a quart of 
cold water, immerse the fruit 
for about 30 seconds, drain, 
and place in a refrigerator. 
Fruit so treated will keep its 
original color several days 



A WOODEN JAR SEALER, 
shown below, fits over the top 
of any standard jar. Only a 
small amount of pressure is 
required for perfect sealing. 
A metal stud on the inside rim 
of the sealer molds the flange 
of the lid into the jar rubber. 
With this handy device, old 
lids may safely be used again 
and again. Save for the stud, 
no critical materials are used 



WOODEN DUSTPANS are on 
the market as substitutes for 
hard-to-find metal types. Well 
built and nonwarping, they last 
as long as their predecessors. 
Shaped exactly like the metal 
ones, the dust catchers come 
attractively finished in red, 
black, green, or blue enamel 
to match or harmonize with 
other kitchen furnishings. One 
household size is available 
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PLASTIC SALT AND PEPPER SHAKERS. Besides 
adding a decorative touch to a table, these unique 
shakers are moistureproof and nonbreakabie. The 
opening rests on the table, thus preventing the 
entrance of air into the salt or pepper channber. 
They contain no metal parts for salt to corrode 




SHOE TREES mode of a noncritical cellulose 
material fit into the toe of the shoe, as shown 
above, without stretching the sides or straining 
the stitching. They ore scientifically designed 
to allow free circulation of air inside the shoes 



SOAP FOR WOOLENS in the form of a faintly 
scented, jellylike preparation has appeared on the 
market. It is added to lukewarm water, and wool 
washed in it and dried properly, according to the 
makers, retains its original softness and flufflness 




LIQUID CEDAR. You con cedar-line a closet or 
a chest with this liquid that is painted, sprayed, 
or brushed cn wood or paper surfaces. It retains 
its fragrance and does not evaporate, thus repelling 
moths and other harmful insects. A pint bottle of 
the liquid will cover approximately 200 sq. ft. 



WITH THIS HOME DEHYDRATOR, you can pre- 
pare foods for storage even if you live in a small 
home or apartment. A table lamp with a 300-watt 
bulb in it provides adequate heat for dehydration. 
The fiber-ond-hardwood cabinet contains five trays 
that hold the prepared fruits and vegetables. In 
it, 25 lb. of tomatoes con be dried to I'/s lb., or 
25 lb. of apples to about 4 lb., and stored in 
a proportionately small space. Such dehydrated 
food is prepared for use by soaking it in water 
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ON'T LEAVE A FURLED SAIL UNCOVERED. 
IT MAV MILDEW. 




SE A WATERPROOF COVER 
IGHT ARCMJND THE MAST. 



LACEO 



OIM'T WHIP ROPE 
OO CLOSE TO END. 
WELLING ROPE. MAY 
OnCE WHIPPING OFF. 



STOP WHIPPINO 
SHORT OF END. 




ATTENTION TO THE SAILS and running gear of 
your sailboat will yield dividends in longer life. Turn 
halyards and sheets end for end to keep them from 
wearing at the same spots. Mutton tallow applied to 
ropes where they rub against block sheaves will re- 
duce wear there. If your sail slides aren't swiveled, 
leave some play in the marlin servings to avoid 
strain. 

Mildewproof your sails with a waterproofing com- 
pound made for the purpose. Ease off the main 
halyard so that shrinkage in wet weather won't 
stretch the luff of your sail. When using reef points, 
tie them in such a way as to distribute the strain of 
the filled sail evenly along its foot. Such precautions, 
together with those shown in the sketches, will delay 
replacements and may prevent failures in use. 



•ON T USE SMALL 
LOCKS THAT BIND 
lOPES. 





WOODEN PLUOS 




SE BLOCKS BI6 
NOUGH TO ALLOW 
OR SWELLING 
VHEH WET. 




ON'T LET MOORING 
INE WEAR AGAINST 
HOCK. 



PROTECT IT WITH A 
PIECE OF RUBBER 
HOSE. 




On't LEAVE CLEW LASHING TIGHT. IT WILL 
HRINK WHEN WET. 




EAVE CLEW LASHING LOOSE TO AVOID 
TRETCHING SAIL OUT OF SHAFE. 




ON'T RUN BARE 
OPE THROUGH 
YE. 



hv 7 A T^mrr^^f^ CHECKS IN PLANKING AND DECKS 
Oy j» J\. IirnniGll never get better of their own accord, 

and filling or caulking forces the opening to widen 
and extend at both ends. Instead, drill a hole at or 
just beyond each end of a check, its size in propor- 
tion to the thickness of the plank — 3/16" for the 
average %" or %" material. Make cedar or pine 
plugs a snug fit for the holes, dip them in waterproof 
resin glue, and tap them in, but not too hard. After 
24 hours saw them off and tackle the check itself. 
If this is small, fill it with thin resin glue, working 
it well down, but if it is wide, shave off a strip of 
cedar or soft pine the length of the check, coat this 
with glue, and press it in. Dress off any excess the 
next day. 

GREASE CUPS in inaccessible 
places on an outboard or in- 
board engine will be easier to 
service if extended by the use 
of pipe fittings. Screw a short 
or long pipe nipple in the cup 
hole, add a coupling or elbow, 
and screw the cup on the end. 
Oil holes may be tapped to take 
a lengfth of small pipe or tubing, 
straight or bent. As an engine's 
parts become worn and grease 
cups require turning down 
oftener, these extensions will 
lesson the danger of burning 
one's fingers. 




INSERT METAL THIMBLE 
TO PREVENT WEAR 
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SHOP IDEAS 

EXTRA DRILL-PRESS SPEEDS are easily obtained 
by the use of a jackshaft made from an ordinary 
huffing head. Drill holes in the motor support in 
order to bolt the buffing head to it, removing the 
cap of the drill-press column if necessary so that 
the shaft may extend into the column. If this is 
impossible, it may be cut short. Moimt a step 
pulley on the shaft and reverse the one on the 
motor. Both V-belts should be loose enough to 
shift on the pulleys without undue strain. With 
this setup, it is possible to obtain very high speeds 
for shaping and routing, or extremely slow speeds 
for heavy drilling. — William J. Pritchard. 




MOTOR 
SUPPORT 



A CENTERING GAUGE that will quickly 
align a shaft under a milling cutter, or level 
work in the vise of a machine, can be made 
from a micrometer head and a few pieces of 
scrap steel. The swivel block at the lower 
end of the adjusting arm is bored to an ac- 
curate fit for the micrometer barrel. Two 
screws and milled clamping nuts lock all 
three members rigidly to- 
gether. 

To locate a milling cut- 
ter directly above a shaft 
or a gear blank, for exam- 
ple, the base of the center- 
ing tool is placed against 
the face of the cutter, and 
the arm and block are 
locked with the microme- 
ter spindle close to the 
work and at right angles 
to the base. The microm- 
eter is then adjusted un- 
til the spindle contacts the 



side of the work, and the reading is carefully 
noted. With the gauge against the oppo- 
site face of the cutter, the micrometer is 
again adjusted to contact the shaft on that 
side, the difference in the readings is noted, 
and the cross-feed screw is adjusted accord- 
ingly in either direction in order to center 
the work. — H. D. Chapman. 



CUTTER- 




MILLING'MACHINE 
"ARBOR. 



-ADJUSTING ARM 



— BASE 



□a 



CLAMPING 
SCREWS 



CENTERING 



j SWIVEL HEAD i 
•-DRILLED TO RECEIVE 
MICROMETER «£AD 



WOMEN WORKERS play an increasingly 
important part in the nation's war pro- 
duction, and are making their share of sug- 
gestions for speeding Victory jobs. Mrs. 
Helen Bering, an inspector at the Tern- 
stedt plant of the General Motors Fisher 
Body Division, suggested a three-in-one 
gauge tor checking dimensions of bearing 



cups. Formerly three snap gauges were nec- 
essary, and it took one hour to check 290 
cups. Now one gauge plate makes it possible 
to check the dimensions of 538 bearing cups 
an hour. The photos below show both the 
old and the new gauge setups. 
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Above, a diamond truing tool In correct position 
supported close to the point to mininniie overhong 



A tool-grlnding wheel can be dressed by holding 
an abrasive stick against its rotating surface 



TRUING GRINDING WHEELS 



MACHINE grinding is the most scien- 
tifically accurate method of producing 
cylindrical, conical, and plane surfaces and 
of duplicating machine parts. In order to 
achieve this precision, however, grinding 
wheels must be perfectly trued. How this 
may be done is described in an article by 
E. T. Larson in "Grits and Grinds," a 
monthly publication of the Norton Company, 
from which the following pointers and the 
accompanying illustrations were taken. 

All types of abrasive wheels, with the 
exception of diamond wheels, may be dressed 
v/ith diamond tools. A dressing tool of this 
kind consists of one or more stones mounted 
in a holder, which is traversed across the 
face of the wheel while the revolving wheel 
is fed against it. 

Mount the tool rigidly and with minimum 
overhang to avoid chatter, and also be sure 
that all sources of vibration have been 
eliminated from the grinding machine itself. 
The tool should be canted at an angle to 
the wheel face pointing in the direction of 
wheel travel. For this "drag angle," a 
maximum of 10 to 15 deg. and a minimum 
of 3 deg. are safe margins. 

Remember that a diamond dresser is a 
precision tool. Avoid subjecting it to sudden 
shocks and blows, turn it frequently in the 
holder to keep it sharp, and when the 
diamond has worn badly return it to the 
manufacturer for resetting. 

Before truing is begun, the wheel spindle 
bearings should be warmed up so that dress- 
ing may be done under normal grinding 
conditions. The dressing operation may be 
either wet or dry, but it should be the same 
as that of the grinding. Start truing at 



the highest point on the face of the wheel, 
which will usually be at the center, and take 
light cuts — never more than .001" for finish- 
ing. Let the diamond cool between cuts. 

A slow traverse gives a high finish, but 
if it is too slow, it will cause the wheel to 
be glazed. A fast traverse produces a free- 
cutting wheel, but one that is too fast may 
leave diamond marks that will be trans- 
ferred to the work. During any one pass, 
a vmif orm rate should be maintained. 

Cluster-type diamond dressers give better 
results if traversed faster than the single- 
point tools. When the diamonds wear down 
level with the matrix, the dresser can be 
reconditioned by rolling it up and down and 
from side to side against the face of a 60- 
or 80-g^it, soft-grade, silicon carbide wheel 
imtil the diamonds are again exposed. 

In truing for rough grinding, the wheel 
is fed into the diamond about .001", and the 
diamond is traversed at medium speed. Tru- 
ing for finer finishes requires reduction of 
the traverse to the slowest speed consistent 
with the finish desired. The feed should also 
be lessened, and for very fine finishes, it is 
advisable to make the last two or three 
passes without any feed. 

Because of high wheel speed, diamond 
wear may be relatively rapid on a thread- 
grinding job. The diamond, therefore, must 
be turned and adjusted frequently. Light 
truing usually results in less diamond wear, 
and any temptation to employ a heavy feed, 
even when a wheel has worn excessively, 
should be scrupulously put aside. 

Truing of thread — grinding wheels should 
be done with a fairly large stream of 
lubricant. Three types of diamonds are 
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Occasional use of an abrasive stick on a metal- 
bonded diamond wheel will keep the surface clean 



A good flow of lubricant is necessary in truing 
a wheel on a cylindrical grinder as shown above 



FOR PRECISION WORK 



used, one for each slopingf side of the V-face 
and a third for the "flat" at the apex. The 
width of the wheel at the apex should be 
slightly narrower than the width of the 
flat or root of the thread to be ground so as 
to permit some radial wheel wear. 

All shapes of grinding wheels used for 
tools and cutters can be dressed with an 
abrasive stick held in the hand, but for tru- 
ing newly moimted wheels or for reshaping 
the face, a diamond tool should be employed. 

Metal-bonded diamond wheels for offhand 
sharpening of cemented carbide-tipped tools 
should be dressed with the abrasive stick 
that is supplied by the manufacturer. It 
scours the metal bond without disturbing 
the diamond particles, and its occasional use 
will keep the surface clean and sharp. 

If this dressing is neglected until the 
wheel cuts slowly and heats the tool, the 
wheel should be dismounted and rubbed by 
hand on a flat iron plate sprinkled with 
No. 180 abrasive grain. The entire operation 
takes only a few minutes and will clean out 
a wheel that has become severely loaded 
with steel ground from the shanks of 
carbide-tipped tools. Resinoid-bonded dia- 
mond wheels should be cleaned only with a 
piece of lump pumice such as that sold by 
paint shops. 

Should it become necessary to grind the 
periphery of a diamond wheel to restore its 
face, the truing operation can be done by 
mounting the wheel on an arbor between 
centers in a cylindrical grinding machine. 
Use an indicator to see that it runs true. 
Rotation should be at the slowest available 
speed, and grinding is done wet with a soft- 
grade, medium-grain abrasive wheel. 
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To dress a badly worn metal-bonded diamond wheel, 
rub it on an iron plate dusted with abrasive grain 
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ABC's of Blowtorch Use 

Like many another tool, a blowtorch is safe 
if used with care — dangerous if misused. How 
a blowtorch works is shown at the left. Air 
pressure forces gasoline up into the generating 
passage, which is kept hot enough by the flame 
of the torch to vaporize the fuel. A needle 
valve controls the flow of the vapor through 
a small orifice into the burner, where it draws 
in air to form a combustible mixture. 

Keep the torch out of drafts while gasoline 
in the drip cup is burning. Pump up air pres- 
sure after the torch is lit to obtain the desired 
flame volume. It is a good idea to release air 
pressure after shutting off the torch. Empty 
and rinse out the fuel tank occasionally. For 
safety, do this in the open air. — J. Modroch. 
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AFTER TURNING OFF TORCH, BACK < 
OUT NEEDLE VALVE ABOUT TURN 
TO PREVENT JAMMING 
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Slotted Guard on Wire Gauge Prevents Errors in Measuring 




For gauging a number of parts of the same 
thickness, a slotted disk mounted over a standard 
wire or sheet-metal gauge will permit only one 
gauge opening to show at a time, and thus pre- 
vent errors. The guard is cut from sheet metal 
to the same diameter as the gauge and center- 
punched for a screw. A slot slightly wider than 
the No. 12 gauge opening will serve for this and 
s all the smaller gauge slots. As shown, both gauge 

and guard are screwed 
to a piece of broomstick 
for ease of handling. A 
larger slot can be cut 
opposite the first for 
gauge openings Nos. 0 
',/,^////,, to 11. — Ronald eyrich. 
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Flaring Tool for Copper Tubes Can Be Made from Heavy Wire 



In replacing gasoline lines or installing 
other small copper tubing, it is necessary to 
flare the end in order to make a tight fit 
with the union nut. A simple emergency 
tool for this purpose can be made from a 
piece of heavy wire of smaller diameter 
than the internal diameter of the tubing. 
Bent as shown and rotated inside the tubing 
by means of an ordinary brace, this forms a 
smooth, even flare. Care should be taken not 
to make the elbow bend too sharp. — R. E. 




Ordinary Eraser Holds Small Brads Safely for Easy Starting 




A COMMON long eraser, as shown in the 
photograph at the left, makes a simple device 
for protecting your fingers when starting 
small brads. Both ends should be slit back 
about without cutting away any of the 
rubber. This will provide a flexible grip 
that will pick up the brads and hold them 
for starting. As the slit wears, shave the 
eraser back and deepen the slit so that it 
enters fresh rubber. 



Nev\^ Production Reamer Speeds Work in Restricted Quarters 



A NEW production tool developed by Hen- 
ry Bernadt, of the General Electric works 
at Schenectady, N. Y., not only reams holes 
in places difficult to reach with ordinary 
tools, but also has an adjustment for com- 
pensating wear. The reamer is a steel cylin- 
der with multiple cutting edges on its outer 
surface that ream to specified tolerances at 
a single turn. Longitudinal slots permit an 
expansion of .002" when the tapered arbor 
is tightened against the washer after the 
reamer is inserted in the hole. These slots 
also compensate for cutter wear. By de- 
creasing the thickness of the washer .001", 
the arbor penetrates deeper, expanding the 
reamer .0001". 
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Precision Woodworking with 



By EDWIN M. LOVE 

SMALL carving motors and flexible 
shafts are excellent tools for model 
making, carving, and light grinding. 
Equipped with special stands developed by 



the manufacturers, such motors are capable 
of accurately reproducing in small scale the 
work of a lathe, jointer, router, and shaper. 
Should the home-workshop owner desire 
to build his own accessories, satisfactory 
substitutes for the manufacturers' stands 
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Small Carving Motors 




Mounted on a stand built as 
shown on the facing page, a 
carving motor can be used for 
many delicate operations in 
craftwork. Here a border is 
being veined on a panel with a 
small ball cutter in the chuck 




r / 




can readily be made from sound hardwood. 

How are these stands built? A universal 
stand adaptable to any small carving motor 
or flexible shaft is shown in Fig. 1 and in 
the photograph above. Slight alterations, 
such as a change in the size of the motor- 
mount hole or in the height of the sides, 
may be required for your particular carv- 
ing motor. Make the motor mount from a 
piece of 2" by 3" stock 4" long. Use an ex- 
pansion bit for boring the motor hole, set- 
ting the cutter by first making test cuts in 
scrap pieces. Saw the mount into halves 
and counterbore the pivot-bolt holes at the 
inner ends so that the boltheads may be 
sunk flush. 

The holes in the sides give visibility, and 
the L-slots, cut to allow easy entrance of 
the pivot bolts, provide for clamping the 



motor mount at various heights and also for 
lengthwise adjustments of the base. Bore 
the base to admit the cutter, extending the 
hole toward one end to allow tilting of the 
motor. Gouge a trough at the opposite end 
to clear the chuck when the motor is used 
in a tilted position. The fence is straight on 
one edge and notched on the other. Fasten 
it to the base with two screws passing 
through washers or a thin yoke and the ad- 
justment slots. The depth gauge is screwed 
to the top of the fence. 

To increase the usefulness of the mount, 
make a routing column and table as shown 
in Fig. 2 of the drawings and in the photo 
at top left on the following page. The 
column can be held upright In a vise when 
in use, but a base that can be clamped to 
the bench may be built for it. A stop on the 
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Its motor mount bolted to a column, the carving 
motor routs out the background of a low-relief 
carving. The push button is held in by a wedge 



side of the column makes it possible to re- 
place the table at the proper height if it 
must be removed for adjustment of the 
work. 

Can a small carving motor be used in 
making full-sized furniture? One job it 
does easily is veining, which means cutting 
a shallow, rounded groove in the face of the 
v/ork to form a border, to separate a light- 
stained area from one stained dark, or to 
make a decorative line design. Mount the 
motor in the universal stand in a vertical 
position with the tip of a 3/32" ball cutter 
projecting below the base by half of the 
diameter of the cutter. Set the straight 
edge of the fence to gauge the distance of 



Rabbeting a strip with the motor upside down and 
a cylindrical cutter set in a notch in the fence 




HW412 




Mounted on a universal stand, the motor is tilted 
to plane down the level of the carving. A ball 
point cuts best when tilted, if the work permits 



the vein from the edge of the work, and 
mark the starting and stopping points of 
the lines with a pencil. Start the cut by 
pressing the fence against the guiding edge 
and lowering the tool until the base rests 
on the work. Then push the stand along 
the edge of the work to the end of the line. 
A second pass of the cutter without change 
of setting makes a smoother job. 

To cut a border vein on circular work, 
reverse the fence and use the notched edge 
as a guide. Veining of intricate designs is 
best done by using the column and patterns 
especially cut for the work. 

Ball points, in any but small sizes, cut 
poorly on the ends because of the meeting 



Shaping the edge of a disk is done with the motor 
tilted to bring the side of the cutter into action 




Ci 



of the cutting blades at a dead center. For 
this reason it is advantageous to tilt the 
motor in the stand, as in Fig. 3 and in one 
of the photographs, when the work permits. 
The cutter, projecting at the end of the 
base, will be in full view and can be ac- 
curately adjusted for depth of cut by vary- 
ing the tilt of the motor. The fence, fitted 
witb its depth gauge, makes the scoring of 
lines parallel to the edges easy and rapid. 
Without the fence, the tilted cutter is effi- 
cient for shallow routing when it is not 
necessary to have vertical sides in the cut. 

How is the routing stand used? Bolt the 
motor stand to the column and set the col- 
umn upright in the bench vise. Insert the 
motor mount with the motor shaft parallel 
to the column. Loosen the column stop and 
locate the height of the table by resting the 
work on it and sliding it up imtil the cutter 
projects the correct distance below the top 
of the work. Then clamp the table and set 
the stop against it. 

A small cylindrical cutter with scored 
teeth works best for routing, but it does not 
bore well, and therefore a hole should be 
drilled to depth in the center of each area 
to be routed. To insert tho cutter in the 
work, loosen the table clamp and swing the 
front edge of the table down until the work 
can be placed under the cutter. Raise the 
table to position against the stop and clamp. 

Begin routing by feeding the work lightly 



against the rotation of the cutter until the 
blades graze the outline, steadying your 
hands against the table and manipulating 
the work with your fingers. The cutter will 
tend to slip into the routed area instetid of 
gouging into the outline, thus giving posi- 
tive control. Work as closely into the cor- 
ners as possible. When the cavity is routed, 
lower the table and reset it for another. 
The corners can be carved out with a chisel. 

How is intricate veining done? This is 
easiest with a Jigsawed pattern placed over 
the work and raised above the cutter blades 
with shims so that the shank will bear 
against the edge of the pattern and will be 
guided by it. The pattern must be accurate, 
for all irregularities will be transferred to 
the work. If the pattern is an outside one, 
cut its edges larger by half the diameter 
of the shank; if it is an inside one, cut the 
pattern correspondingly smaller. Soap the 
edges to reduce friction. 

What setup is used for operating the 
motor tis a shaperf Insert the desired cut- 
ter and set up the motor as for routing 
without bolting the stand to the column. 
Clamp the stand upside down, as in Fig. 4 
and in two of the photos. Adjust the straight 
edge of the fence for straight work and the 
notched edge for round work. When cut- 
ting coves, use a ball cutter with the motor 
tilted to take advantage of side cutting. 
Make two or three passes on heavy cuts. 



Decorative Clock Case Veined with a Carving Motor 



l\ RAD. 




Make a dual pattern for the front of the clock 
case with one end an outside template for the 
panels and the other an inside guide for the bor- 
der. Cut stock oversize so that the pattern, laid 
on shims, can be nailed to it in waste wood, and 
align with a nail thrust through a hole in the 
center of the pattern and the work. Run the 
carving motor around all edges; then pry up and 
reverse the pattern for completing the front. As- 
semble with glue and, when it is dry, run the top 
and side border veins. — E. M. L. 
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Privateer That Started the U. 8. Navy Is Prototype for This 

Sdiooner Weather Vrnie 



HISTORIANS tell us that the first 
armed vessel to sail under the author- 
ity of the Continental Congress was 
the Marblehead schooner Hannah commis- 
sioned by George Washington as a privateer. 
While there are no scale drawings of the 
Hannah, research has given fairly accurate 
information on her size and general appear- 
ance. This weather-vane model follows 
these specifications, omitting only those de- 
tails that would be indistinguishable on a 
mounted vane. 

The over-all dimension of the model hull, 
including the stem, is 12%". Use 1" or IVs" 
stock, preferably the latter. If light-gauge 
zinc is not available for the mainsail, any 8" 
by 8" light sheet metal, or even wood, will 
be satisfactory. The rigging is 22 -gauge 
copper or galvanized wire fastened to the 
hull by winding it around partly driven pins 
that are later driven home. 

Make a template for one side of the hull 
and mark the outline on the stock along 
with lines for painting and locations of 
masts, guns, and pivot bearing. Shape the 




Manned by soldiers of the Continentol Army, 
the schooner Hannah sailed out of Beverly, Mass., 
on September 5, 1775, with a commission from 
George Washington as a privateer. Her first 
prize, the British ship UpHy, fell to her the next 
day. Above is a copy of a woodcut of the Hannah 
in the book Origin of fhe Anfrican Navy, by 
Henry E. White, which was published in 1890 



hull with square edges; then saw a slot 
for the stem-keel-rudder part, as shown by 
the dotted lines B-C, C-D, and D-E. The 
edges are next rounded on both sides, but 
only to the top of the green stripe at the 
stem, which is square from this point to the 
deck. A rounded bow and square stern are 
important features of the design. 

Drill the two U " holes in the hull for the 
masts at a slight angle from the vertical 
toward the stern ; then bore two " holes 
through the hull for the guns. The bowsprit 
is glued into a hole drilled into the bow. Use 
special care in drilling for good alignment 
fore and aft. Lay out the entire stem-keel- 
rudder piece on ^4" material to fit the slot 
sawed in the hull. Glue this piece in place 
and sand the hull smooth. 

The masts and bowsprit are tapered 
from 1/4" dowels, and the main boom, main 
gaff, fore boom, and fore gaff are tapered 
from %" dowels. Tapering begins about 
one third of the way from the base, and can 
be done with a block plane and then sanded 
smooth. Give the entire hull a priming coat 
of flat white and two coats of enamel, 
coloring the stripes as indicated. The 
spars and bowsprit are stained brown, 
and the gims are black. A final coat 
of spar varnish will provide addi- 
tional protection from weather. 

The mainsail is cut to shape and 
small holes are punched along three 
edges for bending it to the mast, 
boom, and gaff with copper wire. 
File any burrs caused by punching; 
then give the sail two coats of flat 
white and one of glossy white enamel. 

Shape the ends of the booms and 
gaffs to fit the curve of the masts at 
the angles shown in the drawing. 
Drill a small hole through the main 
boom at this end and start the wire 
around the boom and through the 
holes at this point, keeping the sail 
in the center of the boom and the 
wire pulled taut. Bend the sail to the 
main gaff in the same manner after 
most of the rigging has been done, 
further adjusting the stays if the 
weight of the sail requires it. Fas- 
ten the fore gaff to the fore boom 
with a brad, lash them together, and 
tack the end to the deck. 

To hold the schooner for rig- 
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Harrv D. Hamilton 



Mounted where it will receive the 
full effect of undeflected wind, 
this model of the historic Hannah 
heads proudly into the breeze. A 
cotter pin through a hole in the 
top of the nnounting rod will keep 
the vessel fixed on her mooring 
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PGAk HALYARDS 

TOPMAJT STAY (ONE EACH SIDE) 
MAIN AND FORESTAYi 
(ONE EACH SiDE) 
SPRING STAY (ONE ONLY) 
P-TRIATIC STAY 
AND FORESTAY 
(IN ONE) 
80BSTAY (ONE) 
MAIN SHEET 
(ONE EACH SIDE) 
TOPPING LIFT 
(ONE ONLY) 
BOWiPRIT SUROUOS 
(ONE EACH SIDE) 
INNER STAY 
(ONE ONLY) 

VANOS 
(ONE EACH 
SIDE) 
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ging, set the shaft bearing over a large nail 
driven through a wide board. Drill small 
holes in the masts and bowsprit for fasten- 
ing wires and in the hull for stay and vang 
pins. Triatic stay O and forestay P are 
made of one wire which goes through the 
foremast on a slant. Forepeak halyard J is 
also one piece of wire, as are the lower J's 
on the mainmast and the L's and K. 



Attach all the rigging wires as shown, 
leaving ends long enough to be adjusted be- 
fore final fastening. Adjust all wires for 
tautness and neatness; then make them fast 
and drive the pins in carefully. Wire ends 
can be soldered for strength and neatness. 

The weather vane on the foremast is made 
of a piece of celluloid about 1" long. It adds 
a touch of authenticity. 
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BRIGHT NEW THINGS FROM DISCARDED OUT-OF-DATE PIECES 
WILL GO FAR TOWARD FRESHENING YOUR HOME SURROUNDINGS 



WHEN you are digging old pieces of 
furniture from the attic in the hope 
of salvaging enough to make that 
spare room livable, try your skill at free- 
hand decoration. It is surprising what it 
will do toward rejuvenating a hopelessly out- 
dated bureau, chair, or even bed. With a 
little alteration in addition to the repainting 
it is highly possible that you will like a done- 
over piece so much you will promote it to 
the best rooms in the house. 

While the painted decorations on furni- 
ture appear — and are — easy to do, they stem 
from basic principles of technique, as shown 
on the facing page in the sampler of Peter 
Hunt, of Provincetown, Mass. This illus- 
trates several fundamental brush strokes 
that are used singly and in combinations to 
make any number of motifs. Fruits, flow- 
ers, conventional designs, and even vege- 
tables evolve from these simple strokes. It 
is fun to do, and it is surprising how many 
attractive original designs will flow from 



your palette when you become acquainted 
with the freehand use of small, pointed, 
camel's-hair brushes measuring from %" 
to %" in length. 

Oil paints, available in small tubes and a 
variety of colors, are used for this fascinat- 
ing work. The paints can be mixed and 
blended to make any shade desired, and 
white can be added to make softer tints. Oil 
colors are thinned for use with a little tur- 
pentine and clear varnish. This makes ap- 
plication easier and drying quicker. Squeeze 
oil colors first on a palette, which may sim- 
ply be an old plate or a piece of glass, mix 
them as desired, and then apply them to the 
furniture. 

Because several colors may be used in 
combination to make a design, it is neces- 
sary to let each dry sufficiently so that it 
will not mix with the subsequent coat being 
applied near it or, as in many cases, over it. 

Try this new way of decorating old pieces 
that you have salvaged and rebuilt. 






Here Is an old oil lamp that was wired, painted 
white to reflect light, and then decorated in gay 
colors and hung over a dining-room table. Left, 
a charming chest decorated with a vegetable motif 

Phofoi and sampler courtesy E. I. du Pont de Nemours & Co. 

BASIC DESIGNS TO HELP PERSONALIZE YOUR FURNITURE 









M ^^^^^^^^^ ' 1" 



Even if you can't draw, study and copy this sampler for decorations that will brighten up 
your discarded furniture. They require just a few fundamental strokes with a camel's-hair brush 
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A hardwood bushing that has been soaked 
in hot poraffin is driven into each wheel 



TAKES THE DRUDGERY OUT 
OF WARTIME MARKETING, 
SAVES GAS AND TIRES 

THIS sturdy and attractive shop- 
ping cart will help take the drudg- 
ery out of transporting purchases 
home from stores. Its tricycle wheel 
arrangement makes for ease in cross- 
ing curbs and allows the cart to stand 
alone. A shaped bag, 12" square and 
21" high, made of waterproofed can- 
vas, will fit the cart and keep a mis- 
cellany of small packages safely to- 
gether. Ties at the back support it 
upright, and a wire bent to fit Inside 
the seamed top edge holds the bag in 
shape. 

The shopping cart is made almost 
entirely of dowels. Wheels are of hard 
yellow pine. Bearings for 
the large wheels are made 
of a hardwood such as ma- 
ple and soaked in oil or hot 
wax. The maple dowel axle 
is given the same treat- 
ment, which assures squeak- 
free action for some time. 

When not in use, the cart 
folds to a thickness equal 
to the diameter of the large 
wheels and can be tucked 
away in a closet. Final as- 
sembly should be made only 
after all the parts have 
been trial-fitted. Use a good 
grade of waterproof glue 
for all joints. A first coat 
of primer paint followed by 
two coats of enamel will 
provide a lasting finish. 

Two collars are slipped on the front axle and doweled close 
to the wheel to maintain its central position on the axle 
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Beniamin Nielsen designed and 
built this folding cart to be 
the last word in accessories 
for the home shopper who does 
her own delivering. The color 
nnight be natural or enameled 




SEPTEMBER CHECK LIST [SHIPSHAPE HOME] 

1. If basement is wet, dig outside trench and lay tile drain. 

2. Dampproof cellar walls before fall wet weather. 

3. Reset loose chimney bricks and capping with cement mortar. 

4. Repair and paint storm windows and doors. 

5. Install weatherstripping on window and door frames. 

6. Enlarge fuel bin if necessary. Put in winter supply. 

7. Build a cool, ventilated fruit and vegetable room. 

8. Replace all loose or cracked glazing putty. 

9. Take out broken window panes and install new ones. 
10. Inspect sash cords. Replace any that are frayed. 

POPULAR SCIENCE MONTHLY SHOP DATA 
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DRESSER AND WALL MIRROR. Thisdouble-faced 
swivel mirror with a walnut frame and base is 
useful on a dresser or as a shaving mirror on the 
wall. Cut the bottom of the base from inside the 
fork, so as not to waste stock, and turn a piece 
to go on top of it from within the mirror-frame 
ring. Turn the bead for the inside of the frame 
from the stock of the bottom of the base, which 
is then finished in the lathe. 

Mount the fork in the lathe and turn the two 
rings and the peg at the bottom; then slot the 
fork for splines. Drill swivel-pin holes in line, 
using a snug filler piece between the prongs. 

Turn the frame to the Gothic shape shown in 
the cross section, making the opening to fit the 
double-faced mirror to be used. Drill swivel-pin 
holes on the center line; then glue in the bead 
over the glass. 

Bore carefully through the upper part of the 
base and into the bottom for the fork peg and 

. . . CRAFTWORK PROJECTS BY 
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drill a 3/16" hole through the center of the 
bottom for the wood screw, counterboring 
for the head. Install the hanger plate with 
the grain of the bottom. Turn the round- 
head pins and the washers, and assemble 
with the washers between the fork and 
frame. Working time: 6 hours. 

PLASTIC BUTTON BOX. The plastic cov- 
ers, sides, and partitions show at a glance 
the buttons available. Cut the birch-ply- 
wood base, sand smooth, and rout grooves 
for the sides and partitions. Make two end- 
pieces of maple, using a generous length for 
ease in handling when cutting slots. Drill 
holes for the handle and dowel hinges Vs" 
deep, cut the 45-deg. chamfers, shape the 
tops, and sand. Mortise the base for the end- 
pieces; then groove the hinges and cut to 
length. 



Clamp the three short plastic partitions 
between two pieces of wood and pass them 
across a circular saw for half-lap joints. 
Drill % " holes through a wood jig, as shown, 
making semicircular cuts in the plastic to 
clear the hinges. Cut the long partition 
and saw out half-lap slots. 

Assemble the partitions and cement them 
into the grooves in the base. Fasten the end- 
pieces in place, fitting in the hinges and 
handle. Bend the plastic sides after im- 
mersing them in hot water and fit them into 
the grooves in the endpieces and base. The 
dimensions of the sides are 1 15/16" by 
131/2", and the top corners are rounded to 
clear the hinges. Brads join the sides to the 
cross partitions. Cut the plastic covers, 
leaving a lip on each for slotted dowel grips. 
Cement these in place to complete the as- 
sembly. Working time : 6 hours. 



ERNEST R. DEWALT ARE PLANNED TO FILL REAL NEEDS 
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DRAFTSMAN'S SHELF. 

Scrap pine, three cardboard 
mailing tubes, and 4 sq. ft. 
of Vs " composition board are 
used for this shelf and trac- 
ing holder. Cut three 28" 
lengths of mailing tube of 
uniform diameter. Brad the 
three walls together where 
the half -lap waste area will 
occur, and with a circle cut- 
ter make holes for the tubes 
in all three at once. Lap 
joints are then cut, and the 
corners are rounded. Drill 
screw holes in the outside 
walls and notch the middle 
wall to fit the saw cuts in 
the hangers. 

Make two shelves, cut- 
ting slots as shown, and 
round the corners. Fit 
them to the walls, saw out 
the hangers, and screw the 
parts together for a trial fit. 
Remove the hangers to drill 
and counterbore for the 
screws. 

Stain the wood pieces wal- 
nut and varnish them; then 
paint the tubes black. Be- 
tween coats, turn the six 
tube covers, making the in- 
side shoulders a slip fit for 
the inside of the tubes. Re- 
verse the covers in the 
chuck, turn the knobs and 
recesses, and finish with 
walnut stain and varnish. 
Working time : 5 hours. 
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A SEAT AND WASHER combina- 
tion now on the market not only 
provides a watertight seal for 
household faucets, but — as shown 
in the drawing below— it also 
eliminates the need for using a 
separate washer and screw. When 
installed, it expands and locks 
tightly in the faucet. Suitable for 
use in both cold and hot-water 
taps, the device is available in all 
of the standard sizes. 
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WALL PANELS made of a fiber insulation-board core, 
sealed with a special compound between two layers 
of asbestos and cement, are being used in homes under 
construction for war workers. One panel on each side 
of the framework replaces the sheathing, building 
paper, and siding or lath and stucco formerly used in 
wall construction. The product affords ample insula- 
tion and can be used with standard sashes and doors. 




CIRCUIT-BREAKER PLUG. Replacing the con- 
ventional receptacle plug usually found on the 
connecting cord of small electric power tools, 
office machines, home appliances, heating de- 
vices, fluorescent light fixtures, and the like, 
this device breaks the circuit when a short 
circuit, motor stall, or accidental ground oc- 
curs. Protection is provided not only for each 
individual piece of equipment on a circuit, but 
also for the circuit itself — that is, faulty opera- 
tion of one device need not affect others on the 
same line. To reset the plug after a circuit 
break, simply pull it out and lower a lever, 
which will have sprung from between the two 
prongs, back into place. This circuit breaker 
will do much to eliminate dangerous fire 
hazards and costly repair bills, and is also 
valuable in shops to prevent breakdowns. 



A DRY WALLPAPER CLEANER, shown 
in use below, literally "erases" dirt from 
the walls. Consisting of tiny particles of 
art-eraser gum enclosed in a porous cot- 
ton bag, it requires no special skill, but is 
merely rubbed gently over soiled sur- 
faces. The cleaner will not cake, dry, or 
smudge, and is safe to use on all types 
of wallpaper. It can also be used success- 
fully on window shades, white shoes, 
lamp shades, felt hats, books, pictures, 
etchings, paintings, Venetian-blind tapes, 
and the like. It is available in one handy, 
easy-to-grip size. 
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PLASTIC HINGES are now being used 
by one aircraft manufacturer on boxes 
for airplane tools, cases for maps, 
charts, radios, and the like. Chosen 
not only because they save essential 
war metals, but also because they are 
extremely light in weight and durable, 
the hinges are said to withstand 
long, hard wear without denting, chip- 
ping, or cracking, and their smooth, 
lustrous surface is rustproof and dirt 
resistant. Strips may be cut to any de- 
sired length and are easily attached 
to other materials by means of ad- 
hesives, rivets, or screws. They can be 
made in many colors, and they offer 
endless possibilities in the designing 
and manufacturing of light and port- 
able equipment. Such hinges may, in 
the near future, replace metal ones in 
a variety of light-duty applications. 
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LEAN-TO BASEMENT GREENHOUSE. You can 

raise flowers and vegetables the year around in 
this greenhouse, which is easily erected along- 
side an open basement window. Constructed 
of red cypress and double-strength glass, it 
comes semiassembled and can be put up in less 
than a day. It is available in three, four, 
and five-section units measuring from 4' 4" to 7'. 
Entrance is possible through a door at the end 
or through a cellar window. In winter, heat 
from the basement provides the proper tempera- 
ture, but on extremely cold days a small kero- 
sene stove or electric heater can be used. 



HOSE HORSE FOR GARDENS. Simple in con- 
struction, the aJl-wood "horse" shown above 
holds the hose in such a manner that a spray or 
stream can be directed on the area desired. By 
simply adjusting the rear leg, the hose can be 
placed in any position. The device is covered with 
a water-repellent wood preservative and comes 
knocked down, with easy instructions for as- 
sembling. It can be set up without the use of 
screws or nails. 




THIS SOIL-TESTING KIT, consisting of 
about 60 strips of chemically treated 
paper and a color chart for comparing 
results, comes conveniently packed in a 
3" glass tube. The paper, after being in- 
serted in a slit in the ground made with 
a knife, changes color according to the 
condition of the soil. Its hue is then com- 
pared with the chart to determine whether 
the acidity or alkalinity of the soil is 
such that will need correction. 




HAVE you ever repeated a scene until, 
through its very repetition, your audi- 
ence laughed uproariously? That's 
what Hollywood calls a "running gag." 
Have you ever stopped motion, varied your 
filming speed, or reversed action by filming 
a scene upside down ? Professional produc- 
tions, including the newsreels, employ all 
these ruses to get laughs. 

There's no reason why home movies, 
adopting the same simple technique, can't 
provide merry as well as informative shots 
of the family and friends. Laughter is an 
important morale builder, and it doesn't 
cost a cent. There's no need, either, to make 
elaborate setups or produce involved con- 
tinuities, for with a few twists of the wrist 
the camera will make your scenes funny. 
Professional movie makers build comedy 
from situations and dialogue. But you 
needn't worry about writing funny lines; 
just produce situations — some with your 
people, others with your camera. 

Take the running gag, for instance. No 
trickery is involved in it. You need only 
straight shots to liven up your little docu- 
ment. Suppose you plan to film a summer 
picnic at the park. Show your friends 
pitching horseshoes, playing ball, swimming 
in the pool as usual, but at intervals make a 
few shots of Dad on the spring board. Have 
him walk out on it, then change his mind 
and return to his easy chair. The first 
sequence should show the entire routine, 
from chair to board to chair. No one will 
laugh at this, for this is Dad's regular ritual. 



Then shoot successively shorter scenes of 
each appearance, until you show only his 
feet as he stands on the board, with his 
toes wiggling apprehensively. On his last 
appearance, return to a medium view, and 
have him walk out to the end, pose, lose 
his balance, and splash into the water. 

Running gags need not be funny in them- 
selves to get a laugh. Repetition alone be- 
comes hilarious. One of the dignified men 
at your party, for example, repeatedly tries 
to light his pipe, only to have the match blow 
out. Or one of the young ladies attempts 
to powder her nose, without success because 
the breeze blows the powder from her com- 
pact. For the "payoff", the man takes a pipe, 
already lighted, from his pocket and calmly 
proceeds to smoke, while the girl gives up 
and tosses her compact aside. 

One way of giving your movies an 




Long a specialist in directing children, Charles Lament makes frequent use 
of the laugh-getting methods he describes in this article. They add punch 
to his latest Universal Studios picture, "Oh, Doctor," starring Abbott and 
Costello. Stop-motion in the sequence below lets a new child, and finally 
a dog, be put in the barrel after each climbs out. It looks like magic 
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amusing twist is by interrupted action. This 
is a way of making things happen on the 
screen that you know can't happen, but 
which your eyes insist can. It is accom- 
plished by stopping the camera, changing 
actors or props, and then shooting again. 

Using this trick, you can have a lot of 
film fun with four or five children and a 
barrel. Set up your camera for a medium 
shot of an ordinary barrel. Plant the first 
child inside the barrel and make a shot of 
him emerging and taking a position along- 
side it. Stop the camera and put the second 
child in the barrel. Take him coming out, 
stop the camera again, and repeat the same 
procedure until all the children have been 
taken. You probably will want to title this 



one "The Magic Barrel" or some such 
name, as it will seem that only by some 
act of legerdemain could so small a 
barrel hold so many children. It is 
essential, however, that you set your 
camera on a tripod or some other steady 
support, and see that no one disturbs it 
during the entire time. 

The newsreels frequently use stop- 
motion to emphasize speed. For ex- 
ample, they show people racing out of a 
subway station to the opening game of 
the World's Series or scooting across an 
intersection as a traffic cop waves his 
arm like a berserk semaphore. This 
effect is achieved simply by cutting 
camera speed in half. An occasional 
flick of the exposure lever makes the 
scene look like a panic. Even everyday 
scenes can be made humorous this way. 

Set your camera at half speed and make 
some shots of the youngsters playing about 
the house. When you project the film on 
the screen at regular speed, they will seem 
to be moving at a breakneck rate. Follow 
this with a normal shot of Mother calling 
them for their baths; then double the camera 
speed to slow them down to a snail's crawl 
as they answer the summons. Many varia- 
tions of this idea will occur to you. 

Don't forget, though, that changes in 
speed require accommodating changes in 
exposure. Every change in stop doubles or 
halves the exposure. If, for instance, you 
shoot a scene at standard speed at f/8, the 
diaphragm should be set at f/11 for half 
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speed, or f/6.5 for double speed. Slow motion 
heightens interest in many subjects. A calf 
chases baby across the garden. When the 
calf is taken at half speed to make its 
galloping seem faster and the baby in slow 
motion in order to stress her danger, you 
have a simple but effective formula for a 
mirthful sequence. 

In the same way, upside-down filming 
offers many opportunities to provide silly 
sequences. This is also an old newsreel 
chestnut. Remember those episodes in which 
a diver slid feet-first from the water, 
tumbled upward to land on a high spring 
board, and walked backward to the plat- 
form? All you need do to take such a 
sequence is to place your camera upside 
down and make the exposure as the subject 




walks out and dives off the board in the 
usual way. 

A simple application of this, to show 
Junior with extraordinary control over his 
bike, will make the bike appear to get up 
off the ground and roll into his hands when 
he whistles for it. Turn the camera upside 
down and make a shot of him pushing the 
bike away. The wheel rolls over and falls 
on the ground. Now turn the camera over 
to the normal position and take him stand- 
ing and whistling as if for the bike. Stop 
the camera, have someone hand him the 
bike, and then make a normal shot of him 
riding away. 

When the first shot is cut from the roll 
and sandwiched top side up between the 
other two, it will look on the screen as if the 
bike had come up from the ground 
at Junior's command. 

In trying this stunt with two or 
mora persons, you must have them 
appear throughout in the correct order 
from left to right. There's nothing to 
worry about if you have a 16-mm. 
camera. When you cut the picture, 
simply turn the inverted strip end for 
end with the same side of the film 
facing you. However, with 8-mm. film 
it is necessary to reverse the faces of 
the film when it is turned end for end 
in order to keep the perforations on 
the proper side. For this reason, re- 
verse motion cannot be made on 8-mm. 
film when more than one person ap- 

Upside-down shooting will make the tossing 
away of an armful of bric-a-brac look like 
a series of humorous catches when the film 
is projected. Possibilities are limitless 
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Reverse action, like that above, is taken with the camera upside down. Here the 
boy really pushes his bicycle away and lets it fall to the ground; but shot upside 
down, cut from the film, and then turned and spliced, the sequence makes it appear 
OS if the wheel rises at his command. He is photographed normally as he rides off 




pears in the scene, since two or more will 
seem to change places. 

All sorts of gags can be brought off by 
this time-tried stunt of reversed action. 
For example, dispute your wife's skill as a 
cook by making egg yolks jump back into 
their shells, cake batter flow back into 
the mixing bowl, steaks (if any) leap from 
the broiler up to her hands. Water soaking 
Dad's Victory garden can be made to ap- 
pear to drain back into the hose and leave 
the earth dry. 

Here's another stvmt: Have your subject 
hold an armful of objects such as a vase, 
a pitcher of water, and one or two other 
fairly fragile things, and toss them one by 
one to someone outside the picture. He 
should use a straight-arm technique, tossing 
the objects up as well as away from himself 
and finishing with the palm of his hand open 
and facing upward. Filmed upside down, 
this stunt will give every appearance of a 
series of catches. It will be breath-taking. 
A similar sequence in which knives are 
seemingly caught would be especially so. 

Did you ever want to stand on the cow- 
catcher of a train or the front of a street 
car and film the tracks as the vehicle rolled 
along? You can do just that, and easily, if 
you take your position on the rear and 
shoot at the receding track with the camera 
upside down. And to "prove" you actually 
made such a hazardous sequence, have some- 
one grab shots of you climbing on and off 
the cowcatcher and run these as the intro- 
ductory and closing scenes. But be sure to 
reverse the scenic strip! 

Jumping offers good reverse-action possi- 
bilities. Little Johnny probably can't jump 
over fences without falling. Stand him on 



top of a fence and, with the camera right 
side up at a 45-deg. angle to the line of 
jump, make a shot of him leaping forward. 
Then have him jump backwards from the 
same spot on the fence and rim backwards 
from where he lands while you shoot him 
with the camera inverted. Reverse this last 
scene, splice the two, and you have an 
excellent sequence showing Johnny clearing 
an obstacle higher than his head. 

These trick shots are intended to get 
laughs, not to build up feature productions. 
Nonstandard camera speeds, upside-down 
filming, repetition, and stop-motion are 
methods, not materials, and require none 
but natural props that are available to 
everybody. 

Subjects are too numerous to name. 
Divers, hurdlers, long-distance runners, golf- 
ers, tennis players, soldiers on parade — slow 
motion will show their form and add in- 
terest to their performances. 

Simply pick out your subject, apply the 
technique you desire, and you'll be producing 
short subjects the like of which have never 
before been recorded by your camera. 
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Accurate weighing with this small 
beam scale will help the amateur 
photographer get better results in 
his home developing and printing 



DARKROOM 
SCALE 




BUILT FROM WORKSHOP ODDS AND ENDS 



By ROGER MOVER 

This scale, sensitive to 1 grain and suit- 
able for weighing ingredients in photo- 
graphic and home-laboratory formulas, can 
be made from bits of scrap. Its 4-oz. ca- 
pacity is sufficient for most of the ama- 
teur's needs. 

The main and supplementary beams of the 
scale shown were made of scraps of alum- 
inum, but another metal or even plastic will 
serve. 

Turn the brass standard first and fasten 
it to a temporary wood base until the as- 
sembling, testing, and calibrating are com- 
pleted. Notch the bearings in the top for 
the knife edge with a file and finish with a 



scraping cut with a sharp knife. Strive to 
get the notches as straight and smooth as 
possible, for upon this the sensitivity of the 
scale depends. 

The knife edges can be ground from a 
piece of tool steel, or the tang of a file can 
be hammered to approximate shape, hard- 
ened, ground, and then finished on an oil- 
stone. A 2" tang will make the two knife 
edges with a piece to spare. Adjust them so 
that they are parallel to each other and at 
right angles to the beam. 

The poise for the main beam is a piece 
of brass tubing filled to the slot with molten 
lead. This leaves some lead to be drilled out 
to bring the weight to exactly 1 oz. The 
poise for the small beam should weigh 
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27 11/32 grains, or 1/16 oz. Make it a little 
oversize of light metal so that it also can 
be drilled from the bottom to the exact 
weight. The counterweight is a piece of 
brass tubing filled with molten lead after 
the stirrups have been inserted. A pan 4" 
in diameter and Vo" deep can be cut off the 
bottom of a 10-cent plastic bowl. 

In testing and calibrating the scale, it is 
necessary to have a M-oz. and a 1-oz. 
weight. Assernble the scale in a level posi- 
tion with the pan in place, and set both 
poises at zero, marked in pencil on the 
beams. Drill lead out of the bottom of the 
counterweight cautiously, testing from time 
to time, until an exact balance is obtained 
as shown by the indicator at the end of the 
beam. Now place a 1-oz. weight in the pan 
and move the large poise out on the beam 
until it balances. The distance the poise 
has been moved should be just 1". 

The small beam is tested with a H-oz. 
weight in the pan, and the distance the 
poise is moved to balance the scale should 



be just 4". The zero marks on the two 
beams are directly in line. Since the small 
beam is graduated in 2-grain divisions, and 
there are 109.375 grains in H-oz. avoirdu- 
pois, the 110-grain division will be about 
1/64" beyond the li-oz. division. 

Check the scale several times; then mark 
all the divisions in pencil. Permanent marks 
are made with a small, sharp chisel, and 
figures are stamped with dies. A little car- 
bon black will make them readable. Minor 
variations can be adjusted for by turning 
the balancing nut to right or left. 

If it is desired to calibrate the scale in 
metric vmits instead of avoirdupois, use a 
newly minted nickel, which weighs 5 grams. 
For weight measurements by grains, use a 
newly minted cent, which weighs 48 grains. 
Paper clips may be balanced with a cent, 
for instance, and counted for use in sub- 
dividing the 48-grain measurement. 

Fasten the finished scale to the bottom 
of a box as shown, where it will be ready 
for use when the pan is placed in position. 




A WINDING FORM for the cord of a home- 
movie projector, shown below, helps prevent 
tangling and accidental disconnection of the 
plug when the machine is in use. 

The form is 2i/i«i?uby 12" and can be cut from 
a scrap of % plywood. Saw a notch near one 
end to receive the toggle switch and connecting 
plug. Cut a slot along the same side so that 
the cord may be taped securely to the winding 
form as shown in the photograph. 

When the projector is not in use, the plug is 
disconnected and the cord wound on the form 
inside the notches at both ends. Thus coiled, it 
is easy to carry. — R. Woodbury. 



TWO-PART JARS (above) in which 
developers are sold form useful con- 
tainers for photographic solutions 
that must be used together, such as 
hypo and ferrocyanide reducer. The 
upper compartment will hold 2 oz. of 
potassium ferrocyanide solution, and 
the lower one 6 oz. of ordinary hypo. 
The amber glass of the container pro- 
tects the solutions from harmful light 
action. — John K. Karlovic. 




CARBON DRAWING PENCILS serve 
well for spotting glossy prints. The 
point of the pencil is kept just moist 
with the tongue or, if much spotting is 
to be done, on a damp cloth. A special 
advantage is that spotting done with 
such a pencil is not affected by re- 
peated ferrotyping. Keep the pencil 
well sharpened. — William Swallow. 
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EXPERIIMEI^TS SHOW HOW GASES BEHAVE 





BOYLE'S LAW, which states 
that the volume of a given 
quantity of gas is inversely pro- 
portional to the pressure upon 
it. can be demonstrated with a 
40" long glass tube bent into a 
.I-shape with the short leg about 
6" long. Seal the tip of this leg. 
Support the tube vertically and 
pour just enough mercury in it 
to fill the bottom and rise equal- 
ly in both legs as at the far left. 
The air in the short leg is now 
at normal atmospheric pressure. 
Pour more mercury into the tube 
until it stands at a height of 
about 30", as in the second photo. 
The air in the short tube is now 
subjected to the pressure of an 
extra atmosphere produced by 
the weight of the mercury. 
Compare the height of this 
column of air to that in the 
first experiment. You will find 
that it is only half as tall. 



CARTESIAN DIVER. Fill a test tube with 
just enough water so that it will barely float 
bottom up in a cylinder or vase filled nearly 
to the top with water. If you seal the top 
of the cylinder with the palm of your hand 
and press down strongly, the test tube will 
sink. Relax your pressure, and the test tube 
will rise. The explanation is simple. By 
compressing the air above the water you 
transmit the pressure through the entire 
body of water, which in turn compresses the 
air in the test tube, reducing its buoyancy. 

A MODEL GASWORKS TANK will demon- 
strate how the big ones that supply your 
kitchen range store gas under pressure. 
Punch a hole in the top of a tin can having 
no bottom and seal in a glass tube drawn 
to a jet. Into the side of a slightly larger 
can seal another tube bent as shown below. 
Attach this with a hose to the jet of a 
stove burner, fit on a pinch clamp, and 
fill the can with water. Insert the 
smaller can, which will sink as air 
escapes through the jet. When it has 
sunk, turn on the gas, which will lift 
the can. Turn off the gas and let the 
can sink again. Repeat until all the 
air is expelled; then fill the can with 
gas, shut off the supply, and light the 
gas issuing from the jet. It will burn 
at almost undiminished pressure until 
the can is empty. 




HW430 




ALL GASES shrink evenly 
when pressure on them is in- 
creased, and they expand even- 
ly when, at a given pressure, 
their temperature is raised. 
This law is easily demonstrated. 
Seal one end of a narrow, 6" 
long glass tube ; then drop mer- 
cury into the tube so that a 
plug is formed about halfway 
down. Stand the tube in a 
tumbler of cracked ice. When 
the mercury has descended as 
far as it will, remove the tube 
and mark the place with thread. 
Suspend the tube in the steam 
of a flask of boiling water. 
When the mercury stops rising, 
mark this place with thread. 
Measure the distance between 
the threads. The distance the 
air has expanded from 0 deg. 
C. to 100 deg. C. is 100/273 of 
its original length. For each 
degree, the expansion is 1/273 
of the volume at 0 deg. C. 
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WHAT MAKES A SIPHON WORK? Two THE SIPHON AND AIR PRESSURE. Join 

glasses are half filled with water and con- two small bottles, one of which is partly 

nected with rubber tubing full of water as filled with colored water, with a bent glass 

shown below. Raise one glass so that the tube. The siphon arm which goes into the 

water in it is above the level in the other water-filled bottle is first passed through a 

glass, and water will start flowing through cork which seals the bottle. Place the ap- 

the siphon and keep on flowing until it is paratus in a jar which can be tightly closed, 

again level in both glasses. The explana- If you suck strongly on a glass tube sealed in 

tion for this is shown in the drawing. The the cover of the jar, water from the sealed 

upward pressure on the water in the tube bottle rises in the siphon tube and pours 

at A is equal to atmospheric pressure ( as into the open bottle. Let air into the jar, 

shown by the arrow) less the weight of the and the water returns to the sealed bottle, 

water column AB, while the upward pres- 
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You con moke this vital element !n your home lab 
with the gos-coliecting apparatus shown above 



OF 



Home Experiments with This 
Vital Element Help Explain 
How Fire and Corrosion Act 

By KENNETH M. SWEZEY 



DO YOU know that iron and steel will 
burn; that the reaction of cold chemi- 
cals may produce fire; that the rusting 
of iron produces as much heat as the actual 
burning of the metal ? Can you explain the 
mystery of spontaneous combustion ? These 
are just a few of the facts that can be 
demonstrated by experiments with oxygen, 
the most widely distributed and abundant of 
all the elements. 

Where can you find oxygen ? It might be 



easier to list the places and substances 
where you cannot! Look in the mirror, and 
behold there a creature made up of 65 per- 
cent of this gas by weight! The waters of 
the sea and the water you drink are nearly 
89 percent oxygen. Oxygen makes up about 
21 percent of the air you breathe. Oxygen 
in the earth's crust weighs nearly as much 
as all the other 91 elements put together — 
including iron, lead, copper, and all the 
metallic elements. 

Despite its abundance, oxygen was not 
discovered until a year before the Revolu- 
tionary War. Recall that oxygen is a gas 
without color, taste, or odor, and you can 
understand how it kept its identity a secret 
for so long. 

Priestley, an English clergyman, made the 
discovery. He placed some red mercuric 
oxide on a column of mercury in a glass tube 
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similar to a barometer tube and heated the 
oxide by focusing the sun's rays on it. The 
column of mercury was pushed down, show- 
ing that a gas had apparently been pro- 
duced. Priestley thrust a glowing splinter 
into the gas and found that the splinter 
burst into flames. Breathing some of the 
gas himself, the experimenter felt invigor- 
ated. A new gas had been found, which was 
called oxygen by the famous French chemist 
Lavoisier, who also showed that the gas could 
be made to combine with other substances. 

Today, huge quantities of oxygen are made 
by the electrolysis of water, and by the frac- 
tional distillation of liquid air. When an elec- 
tric current is passed through water, its mole- 
cules are broken into atoms of oxygen and 
hydrogen, which may then be collected sepa- 
rately. Since the boiling point of nitrogen 
is lower than the boiling point of oxygen, 
nitrogen evaporates first when liquid air is 
allowed to boil. When the nitrogen has all 
boiled away, oxygen alone remains. 

In the home laboratory, oxygen may be 
made easily by heating a mixture of potas- 
sium chlorate or potassium perchlorate with 
powdered manganese dioxide. Perchlorate, 
if obtainable, is preferable to ordinary chlo- 
rate, as it is a more stable chemical and its 
release of oxygen is more easily controlled. 

Mix together — without grinding — a few 
grams of the potassium perchlorate with 
about a third as much manganese dioxide. 
Place this in a heat-resistant test tube and 
clamp the tube almost horizontally on a sup- 
port, as shown in the photograph on page 
HW 432. 



As oxygen dissolves only slightly in water, 
the gas may be easily collected in a pneu- 
matic trough. Part of a tin can, with a hole 
punched in the top and a slot cut in the side, 
will serve as a support for the inverted bot- 
tle in which the gas is to be collected. Bent 
glass tubing, connected by rubber tubing, 
leads the oxygen under the water in the 
trough into the mouth of the collecting bot- 
tle. The latter should be filled with water. A 
square of cardboard or glass is held over the 
top until the bottle is placed on the support 
with its mouth under the water. As oxygen 
is generated, it will slowly bubble up into the 
bottle, gradually replacing the water in the 
latter. 

Heat the test tube gently with an alcohol 
lamp or Bunsen burner turned low, moving 
it along the tube to heat the latter evenly. 
Then increase the heating until gas com- 
mences to bubble from the delivery tube. 
The first bubbles may be allowed to escape, 
as these are air being driven from the tube. 
The following ones should be directed to 
bubble up into the collecting jar. The flow of 
oxygen can be regulated by controlling the 
heat. 

When the jar is full, slip the cardboard or 
glass plate under it again and turn the jar 
upright. Keep the plate in place to prevent 
the oxygen from diffusing into the air. Be- 
fore withdrawing the flame from the test 
tube, be sure to remove the stopper from the 
tube; otherwise water will be sucked up 
from the trough and will crack the hot 
test tube. 

Many substances which burn feebly or not 



At left below, a small piece of steel wool which has been ignited glows at red heat in ordinary air. 
When placed in a jar of pure oxygen, however, as at the right, it at once bursts into bright flame. 
The presence of oxygen increases the rate of combustion to such an extent that an intense heat results 
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at all in ordinary air will bum 
brilliantly in the oxygen you 
have collected. Thrust a glow- 
ing splinter of wood into it, 
and the splinter will burst 
into bright white flame with 
almost explosive suddenness. 
Twist a short length of iron 
wire around a small wad of 
fine steel wool and ignite the 
steel wool in your Bunsen 
flame. It will merely glow 
red. Thrust it quickly into 
your oxygen tank, however, 
and it bursts into brilliant 
flame. 

When oxygen combines with 
other substances so rapidly 
that the heat of this combi- 
nation produces flame, we call 
the reaction combustion. But 
all oxidation produces heat, 
whether the heat is apparent 
or not. The rusting of iron or 
steel, for instance, produces 
as much heat as the burning 
of the same metal. This form of oxidation is 
so slow, however, that the heat is dissipated 
as fast as it is generated. 

A simple experiment will prove that rust- 
ing produces a rise in temperature. Wrap 
the bulb of a thermometer with fine steel 
wool; then moisten the wad of wool with 
some dilute acetic acid, which will act as a 
catalyst to speed up the rusting of the metal. 
For best results, the acid should be at room 
temperature, and the moist steel wool should 
be protected from drafts. Rust will quickly 
appear, and as it does, the mercury in the 
thermometer will slowly rise. 

Spontaneous combustion is the result of 




Steel wool, a few drops of 
dilute acetic acid, and an 
ordinary thermometer can be 
used to prove that oxidation 
does actually produce heat 



the accumulation of heat due 
to slow oxidation of inflam- 
mable materials under condi- 
tions where this heat cannot 
be dissipated. The linseed oil 
in paints, for example, dries 
into a tough film because of 
the combination of the oil 
with oxygen in the air. Heat 
is generated, but when the oil 
is spread over a surface, this 
heat vanishes as fast as it is 
produced. Throw rags soaked 
in linseed oil into a pile, how- 
ever, and you bottle up the 
heat of oxidation to such an 
extent that you produce a 
dangerous fire hazard. 

To demonstrate the heat of 
oxidation of linseed oil, in- 
sulate a jar by placing it in 
a box stuffed with crumpled 
paper, and place in the jar a 
rag or bit of cotton waste wet 
with this oil. Place a ther- 
mometer in the midst of the 
rag, and observe it periodically. The tem- 
perature climbs steadily. If left long enough, 
the rag would probably catch fire. 

Rapid oxidation resulting in combustion 
may be produced by the reaction of cold 
chemicals. Place a few grains of sodium 
peroxide on some absorbent cotton. Add a 
drop or two of warm water. Almost in- 
stantly the cotton will burst into flames. 

Even the familiar hydrogen peroxide may 
be made to produce oxygen. Heat, alkalies, 
and even dirt or powdered glass will cause 
it to decompose. Powdered manganese di- 
oxide dropped into the liquid will cause the 
gas to come off rapidly. 



Place a little sodium peroxide on a wad of cotton and drop some warm water on it as in the first and 
second photos below. In an instant the cotton flares up as at the right. Reaction between the sodium 
peroxide and the water oxidizes the cotton so rapidly that it bursts into flome almost immediately 




HW434 



Copyrighicj n,a;(jnal 




Except for the bed rails, which 
should be sound, straight stock, 
scrap can be used to advantage 




Collapsible Bed Has No Metal Parts 

This bed is the perfect answer to your extra bed prob- 
lem. The scarcity of materials is no hindrance to con- 
structing it because the only metal used is in the casters. 
The chassis is completely separate from any other part of 
the bed, and can be used with any type of spring and mat- 
tress. A further advantage is that the bed can be taken 
apart for storage or shipment, a"nd easily reassembled. 

The standard height for beds is specified in the drawings, 
but this can be altered to suit personal needs. Simply meas- 
ure the spring and mattress and make the legs as high as 
desired. If made of poplar and oak, with turned feet as 
shown in the drawings, the rails and legs may be painted 
bone white, and the caps and turned feet stained a warm 
brown. — J. I. Sowers. 
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This attractive bed base can be built to fit any type of spring regardless 
of size. Notice end rails have rabbet and dado but side rails dado only 
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Microscope Specimens Mounted 
with Cardboard and Tape 

An easy way to mount 
dry microscope speci- 
mens permanently is to 
place each in a cardboard 
cell secured to a slide 
with ordinary adhesive 
tape. The cell must be 
of the same thickness or 
slightly thicker than the 
specimen so that the cover glass will not 
crush it, and it should be of the same area 
as the cover glass. An opening may be made 
in it with a paper punch or cut square with 
a sharp knife. When specimen and cell are 
in place, cover with the glass and fasten all 
to the slide with strips of common adhesive 
tape. A label may be attached at one end 
for identification. The tape can be varnished 
for permanence. — H. F. Whittaker. 
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Wire Trusses for Model Yards 

TRUSSES to support the lower yards of 
ship models may be easily made from square 
copper wire as shown in the drawing above. 
Hammer the ends of the wire flat, and flat- 
ten the middle also so that it can be drilled 
for an escutcheon pin. The two ends are 
then bent around the yard as shown and 
soldered in place. This type of truss will 
be found entirely suitable for most ship 
models. — S. P. Robbins. 
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Above is a "before and after" photo in the life of a paintbrush. 
The bristles were all a hardened mass, but the ones on the left 
side were given a thorough cleaning until they emerged soft and 
glossy. Compare them with the caked bristles on the right side 
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How to 

EVEN THOSE WITH BADLY 
C.AJlEP.3*li.TJLES- i^AR^ JLE_ 
SOFTENED, CLEANED, AND 
RESHAPED SO AS TO GIVE 
GOOD SERVICE ONCE MORE. 

By ALBERT 0. MAISEL 

DON'T throw away that old 
paintbrush. It may be as hard 
as a board, bristles may have 
dried askew, some of them may 
be missing; but the chances are 
that there is plenty of life left in 
the old brush yet. It may need 
only a cleaning to get out the 
caked paint and to restore flexi- 
bility. If it happens to be a brush 
made of Chinese hog bristles, 
which are now scarce, it's worth 
its weight in gold. Just so long 
as the bristles are firm in their 
base, any old brush can be re- 
claimed. 

The first step is to soften the- 
hardened heel in a solvent. Never 
try to break loose even part of 
a caked heel while the brush is 
dry, for you will break valuable 
bristles in the attempt. Benzine 
can be used as a solvent, or 
any good commercial paintbrush 
cleaner. Use alcohol for old shel- 
lac brushes. Put just enough of 

N€V€RPAINTA 
ROUND SUR^ACC 



OK€T«l5 

T+415 IS T44E 
RIGHT WAY 




€A5ILY MAO€ RACK 
^OR CLEANING ORUSH€S 



. N€V€R USE 
\ T44€ DRU3M 




12* 



HW436 



Or 



iterial i 



the fluid in a glass container to cover the 
bristles but not the setting and ferrule. 

Soak for 10 minutes; then knead the 
brush in water to wash out the loosened 
paint, repeating both steps until the heel is 
soft. Most of the paint will come out in the 
water, and the remaining solvent can be 
strained through a cloth and stored away 
for future use. 

Now spread the bristles with your fingers 
and sift fine, dry, hardwood sawdust down 
into the deepest parts of the brush. Then, 
under a stream of water in a sink, work the 
brush back and forth over a washboard or 
a rack made as shown in the drawing. Five 
to 10 minutes of this, with the addition of 
more sawdust as required, will clean the 
worst caked heel. The sawdust picks up 
particles of paint and carries them away 
in the water. Any flakes of dried paint re- 
maining can be removed by working the 
paintbrush across a stiff fiber scrubbing 
brush held bristles up in a vise or nailed to 
a bench top. Be sure the paintbrush bristles 
point backward as you draw them over the 
fiber brush. 

The soaking-wet, soft bristles will stick 
out in all directions. Comb them straight 
with a fine comb and remove any loosened 
ones by grasping them between the blade of 
a paring knife and the thumb. 

Next, wrap the brush in stiff kraft paper 
to preserve the fine chisel edge while it is 
being dried. Perforate the paper for better 



ventilation and fold it as shown in the 
drawings. Drying can be done in the hot 
sun, or over an infrared lamp or an ordinary 
bulb placed in a box as shown below. A 
brush of average size will require 45 min- 
utes to one hour to dry, and it should be 
turned over every 10 minutes during this 
time. This insures even drying and prevents 
curling of the bristles. 

When thoroughly dry, a brush may need 
a final combing, and the bristles may be 
trimmed if they have worn very unevenly. 
This may be done with a sharp knife or a 
razor blade. Be careful to cut off no more 
than absolutely necessary. 

Now take a look at the handle, which may 
be spliced if it is damaged or broken. If 
the ferrule holding the bristle base to it is 
loose, it may be tightened. A couple of 
brads through it into the wood may do the 
trick, or on some types a wooden wedge 
may be driven in to make a tight fit. 

Take care of the brush once you have it 
back in shape. Never use force to daub its 
end into corners, and don't use a brush 
edgewise. Dip the bristles not more than 
halfway into the paint. Put the first two 
coats on rough surfaces with a worn brush, 
rather than with a new one. Avoid kero- 
sene; it won't evaporate, doesn't mix with 
paint, and may damage the setting. When 
left in turpentine, a brush should be sus- 
pended so that it won't rest on the bristles. 
A rack like the one shown below is good. 
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ss in the fop of fhis box, a picture 
screen. The hinged lid holds it flat 




Set ot an angle of 45 deg., the mirror reflects the image 
of the picture above it through the tube (shown above, right, 
before assembly) to the lens, which in turn throws it onto 
the screen. Below, a view of the projector with the top off 




ITH an opaque-picture 
projector, or post-card pro- 
jector, you can throw en- 
larged images of drawings, photo- 
graphs, and magazine clippings on 
a screen in full color. Besides pro- 
viding entertainment, such a device 
is useful in instructing groups of 
people, copying art work, and let- 
tering. 

Dimensions of the box can vary, 
with the possible exception of the 
height, which is 8" and correct for a 
lens of about 9" focal length. For 
a shorter focal length, the height 
should be reduced. The distance 
from lens to mirror to picture must 
be approximately equal to the focal 
length of the lens. 

The mirror is mounted on a piece 
of " plywood which, in turn, is 
fastened to a wooden block the up- 
per surface of which is at a 45-deg. 
angle to the front of the box. A 
single screw holds the block to the 
bottom of the box, thus permitting 
the mirror to be swung slightly to 
line up the image. Once the mirror 
is adjusted, the screw is tightened. 

The width of the box from front 
to back may have to be altered, ac- 
cording to the sockets used, to 
bring the lamp filaments approxi- 
mately into line with the center of 
the picture to be projected. 

Air space around the lamps pro- 
tects the wood from heat. An 
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opening along the bottom of the back and 
holes in each end provide ventilation. Wire 
the sockets in parallel, run a cord out 
through the ventilating slot, and install a 
through-cord switch a foot or so from the 
box. The top of the box has a rectangular 
opening, rabbeted or provided with strips 
to receive the glass. The glass merely lies 
in the recess and may be lifted out for clean- 
ing or changing a lamp. Metal hinges or 
leather strips are used on the hinged lid. 

The lens is the most important part of 
the projector, for upon its performance de- 
pends the sharpness of the image. An 
anastigmat of f/4.5 speed or greater and a 
focal length of 8" or more is best. Such a 
lens may be taken from a view camera or 
from another projector. An ordinary read- 
ing glass 2" to 4" in diameter and with a 
focal length of about 8" may be used, but 
image sharpness will be im- 
proved with a multiple lens 
arrangement. 

Mount the lens at the end of 
the tube near the box, and 3" 
or so in front of it mount a 
diaphragm made by cutting a 
round hole in a cardboard disk. 
Experiment with hole sizes to 
determine the best diameter. 
The smaller the hole, the sharp- 
er the image, but illumination 
decreases as the diameter of the 
aperture becomes smaller. There 
is, fortunately, a happy medium. 
Paint the diaphragm flat black 
on both surfaces and the edge 



of the hole; then cement it to the lens tube. 

Two lenses of the reading-glass type, each 
having a focal length of about 18", can be 
combined into a two-lens projection ob- 
jective, as shown in one sketch. Experi- 
menting will reveal the exact spacing of lens 
elements. To determine focal length, hold 
a lens so it throws a sharp image of a 
distant object on a sheet of paper and 
measure the distance from lens to paper. 
The lens mount illustrated was made from 
a cardboard tube and lid. The lid, with its 
end cut away, became the outside of the 
lens mount, and a piece of the tube made 
the movable inside section. 

Cut black paper to mask the sharp section 
of a projected image and paste it on the 
glass in the top of the box. Cover the 
underside of the lid with black cloth to keep 
light from leaking around the edges. 
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Harnessing Electrons 

WHAT HAPPENS IN THE DIODE - SIMPLEST OF 



FIRST STEPS IN ELECTRONICS 

By JOHN W. CAMPBELL, JR. 

IT IS a triumph when the electrical engineer 
produces a device that can break a circuit 
in 1/100 second, but the electronics engineer 
can turn a current on and off 500,000,000 
times a second. The electrical engineer's 
control of electricity depends upon relatively 
crude, slow-acting mechanisms such as rheo- 
stats, fuses, circuit breakers, and solenoids; 
the electronics engineer controls the electron- 
ic flow by means of other electrons forced to 
work in the confines of electron tubes. 

These tubes are used for detecting radio 
waves, amplifying currents, generating alter- 
nating currents of practically any frequency, 
and rectifying alternating current to direct 
current. Applied in sound motion pictures 
in the form of highly sensitive photoelectric 
cells, they convert the varying light density 
of a film track into sound. Special electron 
tubes react to the light of a star a billion 
billion miles away, probe for a bullet, and 
control big guns with superhuman accuracy. 

We know (Fig. 1) that electrons can be 
repelled by or attracted to a body by putting 
an electric charge on that body — that is, by 
crowding other electrons onto it or by 
robbing it of electrons. By applying this 
principle inside vacuum tubes, we gain con- 
trol of these invisible miracle workers. The 
simplest vacuum tube consists of an electron- 
emitting electrode, called the cathode, and 
a target for the electrons, called the plate. 
Triodes (three elements), tetrodes (four ele- 
ments), and so on are only diodes to which 
additional control elements have been added. 

Since the current that will pass through 
the tube consists of the electrons emitted by 
the cathode, it will be limited by the number 
of electrons we can free from the metal of 
which the cathode is made. The atoms of 
the metal exchange outer electrons freely; 



these electrons may wander at will among 
the atoms and, if extra electrons are 
crowded upon one end of a wire by con- 
nection to a battery or generator, an equal 
number of atomic electrons promptly ap- 
pears at the other end. But unless outside 
force is applied, the electrons cannot escape 
from the wire. This is shown in Fig. 2. 

Our problem is to supply the electrons 
with suflEicient extra energy to enable them 
to break loose from the atoms and escape 
from the metal altogether. This we can do 
by heating the metal, since heat causes mo- 
tion of atoms and some of this motion is 
imparted to the electrons. How much heat 
is necessary depends upon the nature of the 
metal or alloy. 

Radiant energy such as light, X rays, or 
cosmic rays will also free electrons by im- 
parting motion to them. Light striking the 
sensitive element of your photoelectric 
meter knocks out electrons that flow through 
a sensitive galvanometer and move a needle 
to indicate what exposure you must give a 
scene in photographing it. Cosmic rays, 
present everywhere on the earth's surface, 
are always freeing electrons from matter. 
A single electron striking a metal target at 
high speed may blast out a number of other 
electrons before it finally comes to rest. 
This method is used in Zworykin's electron 
multiplier, a special multiple diode that can 
amplify currents more than a billion times. 

When a single atom of radium explodes, it 
shoots out electrons at tremendous speed, as 
well as high-power X rays called gamma 
rays. Both of these knock electrons out of 
any adjacent atoms, and with such violence 
that these electrons knock out others in 
turn, until hundreds or even thousands are 
freed (Fig. 3). 

Thermionic emission — the freeing of elec- 
trons by heat — is the simplest method and 
the one most frequently used. Cathodes in 
modern tubes are coated with certain alka- 
line-earth oxides that release electrons at 
moderate temperatures. The 



In this X-ray tube, 400,000 volts are required to drive 
electrons from the filament across a gap to the target 
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ALL VACUUM TUBES 

cathode is usually heated by a filament 
similar to that in a lamp bulb (Fig. 4). In 
early tubes and some modern types, the fil- 
ament itself is the electron-emitting body. 

If to the plate of the tube in Fig. 4 we 
apply a positive charge by connecting it to 
the positive (electron-deficient) side of a 
battery or generator, electrons emitted from 
the cathode will be drawn to it and will 
constitute a current in any outside circuit 
we may arrange. But if the cathode is 
positively charged, electrons driven out by 
the thermionic effect will promptly be drawn 
back, and no current will flow. 

Here the first characteristic of the vacuum 
tube appears — it will pass current in one 
direction only. If alternating current is ap- 
plied to it, the tube will pass current only on 
that part of each cycle on which the cathode 
is negative. The diode tube is therefore first 
of all a rectifier. 

This is generally useful; a characteristic 
not so useful is voltage drop. An electronic 
tube has terrific internal resistance. After 
electrons have been freed from the cathode 
by thermionic or other action, they tend to 
form an invisible cloud in the space sur- 
rounding the cathode. This "space charge" 
acts to repel the electrons driven out by 
thermionic action, sending them back into 
the cathode as fast as they emerge. 

A space charge normally forms much 
closer to the cathode than to the plate, and 
a very much greater voltage is needed on 
the plate to overcome the space-charge 
effect because of the inverse-square law 
effects in electric repulsion. Thus a space 
charge of only two volts at .01" from the 
cathode would block electrons attracted by 
a plate .1" away charged to 150 volts! It 
would take more than 200 volts on the plate 
to pull electrons through that two-volt 
space charge. 

In high-vacuum rectifier tubes designed 
to handle fairly heavy loads, the plate is put 
extremely close to the cathode — frequently 
less than .01" separates the two. The un- 
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avoidable gap reduces it but, in spite of this, 
the space charge resists the passage of 
electrons from the cathode until they enter 
its own region. Once they get this far, it 
pushes them onward with equal force, which 
now reinforces the pull of the plate charge. 

It would seem that a sufficiently high 
plate charge would drive as much current as 
we might wish through the tube, but the 
accelerating action of the space charge just 
mentioned, plus such a high plate potential, 
would drive electrons to hit the plate with 
such violence that their bombardment would 
heat it. When hot enough, the plate would 
begin to emit electrons itself, rectification 
would cease, excessive current would flow, 
and the tube would be ruined. 

There is, however, one type of tube pur- 
posely designed as an inefficient rectifier 
with the plate several inches or, in large 
tubes, even a foot or so from the cathode. 
With such a setup, it takes not hundreds 
of volts, but hundreds of thousands, to 
drive electrons through the space-charge 
blockage, and they hit the plate at a speed 
as high as 175,000 miles per second. De- 
celeration causes the electrons to radiate ex- 
tremely short-wave-length electromagnetic 
energy — called "hard" radiation or X rays. 



In a diode having an atmosphere of low- 
pressure mercury vapor, argon, or neon, 
electrons flowing from the cathode to the 
plate are almost certain to bump into a gas 
atom on the way and knock off a secondary 
electron. The gas atom, now a positive ion, is 
attracted toward the cathode, while the dis- 
lodged electron heads for the plate. Near 
the cathode the gas ion picks up another 
electron and becomes neutral; but it prompt- 
ly undergoes another collision, and is again 
a positive ion. 

Under such conditions, there will always 
be many positive ions near the cathode, and 
their presence will neutralize the negative 
space charge. The result is that the voltage 
drop of the gas-filled tube will be very much 
lower than that of a vacuum tube, actually 
only a few volts, regardless of the current. 

The cathode need supply only a few elec- 
trons. Once they start knocking electrons 
from mercury-vapor atoms, more and more 
are released until finally a billion or a thou- 
sand billion electrons arrive at the plate. 

The mercury-vapor rectifier, alone of the 
electronic devices, is adaptable for heavy 
duty. It can handle tens of thousands of 
amperes as readily as it handles milliamperes 
and can operate at tens of thousands of volts. 



Simple Diode Hookup Demonstrates Effect of Space Charge 




If you have or can borrow a milliammeter, 
you can demonstrate with any type of radio 
tube how electron emission and space charge 
Increase with the temperature of the cathode. 
Connect the filament or heater to trans- 
former taps of the proper voltage or to the 
line through a resistor of the correct value, 
inserting an adjustable rheostat to control 
the filament temperature and thus the num- 
ber of electrons emitted. 

The milliammeter is connected to the 
cathode and plate of a heated-cathode tube 
such as a 117Z6-GT. With a coated-filament 
tube, connect the meter to the plate and to 
the center tap of the transformer. 

Since no plate-current supply is provided, 
the cathode, which is losing electrons, will 
take on a positive charge. The cloud of 
electrons within the tube gives the plate a 
negative potential. The more electrons 
emitted, the greater these opposite charges 
become. Since the meter is connected across 
the points of opposite potential, a current of 
several milliamperes will flow, and this will 
vary as the number of electrons emitted in- 
creases with the temperature of the cathode. 

If a high-resistance voltmeter is used in- 
stead, the voltage of the space charge can 
be measured. It is usually one to five volts. 
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TONE, volume, and selectivity of midget 
A.C.-D.C. T.R.F. receivers can be im- 
proved by making a few minor changes. 
Tinny sounds often can be corrected to a 
certain degree, and a noisy volume control 
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may be replaced with a more suitable one. 
Old-style glass-bulb tubes will serve for 
metal ballast tubes that bum out, while new- 
type coils will greatly improve range and 
selectivity. 

SQUEAKS AND HOWLS or loss of volume 
when the volume-control knob is moved in- 
dicates a faulty control. About 90 percent 
of the midget A.C.-D.C. T.R.F. sets use a 
volume control in the form of a metal-en- 
cased variable carbon resistor combined 
with a switch. Replacing this with a 25,000- 
ohm control will prove satisfactory in most 
cases even though the one originally con- 
tained in the set may have had a resistance 
of anywhere from 15,000 to as high as 
35,000 ohms. 

METAL BALLAST TUBES can easily be re- 
placed when they burn out by those having 
glass bulbs, and the latter will even be 
found to have some advantage, especially in 
the matter of heat dissipation. Be sure that 
the tubes have the same or equivalent code 
numbers. In a designation such as K55C, 
the first letter indicates the type of pilot 
bulb to use (K — brown bead, No. 40; L — 
blue bead. No. 46; M — white bead. No. 50 
or 51). The number is the voltage drop 
across the tube, and the last letter gives the 
key to the tube wiring. 

TINNY SOUNDS common in some small 
A.C.-D.C. receivers may be the result of the 
high notes being accentuated too much. This 
annoying condition can be corrected to some 
extent by connecting a .05-mfd. paper tubu- 
lar condenser of 400 volts working voltage 
between the plate of the power tube and the 
chassis. If the set has a condenser in this 
position, it probably has a lower capacity 
than .05 mfd. On a 43 power tube, the plate 
connection is at pin No. 2; on a 25L6, it is 
at pin No. 3. 

SELECTIVITY AND RANGE can be im- 
proved greatly by replacing the old R.F. 
coils with newer types. The best results will 
be obtained by substituting iron-core coils, 
but even air-core, litz-wound coils will make 
a noticeable difference in the performance. 
Small T.R.F. sets usually are equipped with 
coils that are not wound with litz wire, are 
not so well insulated, and are not sealed 
against moisture, and therefore do not have 
as high a Q or amplification factor as the 
newer coils. Either shielded or unshielded 
coils may be used in making the replace- 
ments. 
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RADIO AMATEURS, no longer able to in- 
dulge in their hobby, may find a place for 
their energy in the War Emergency Radio 
Service, a new development in radio com- 
munications for civilian defense. Junked 
radio sets and parts, salvaged from attics 
and cellars, are being rebuilt by amateurs 
and professionals into two-way stations and 
operated for the common good. This means 



of communication bids to set our country 
ahead of all others in having an independent, 
foolproof auxiliary that will function regard- 
less of the loss or crippling of all other forms 
of contact across distances. In the photo 
at left above volimteers are making sets out 
of junked parts, while in the other operators 
stand by at a WERS station. These are OCD 
photos from the Office of War Information. 




THIS THROAT MICROPHONE strapped 
around the neck over the larynx picks up words 
spoken by the wearer and amplifies them in 
combination with any standard equipment sup- 
plied our armed forces in the air, on land and 
sea, and under water. The device will be par- 
ticularly useful in planes and in tanks because 
there is no need to shout, and the mouth is left 
free of all restrictions which hamper expres- 
sion, either by voice or muscular reaction. 



FLAPS ON A NEW RECORD ALBUM pre- 
vent accidental dropping of records when the 
album is unintentionally held upside down. 
Placed at the top of all compartments, they 
also tend to keep dust from sifting into the 
envelopes and to guard against slipping 
records between compartments. Both 10" 
and 12" albums are available in this style. 





COMMUNICATION RECEIVERS are now 

being built in separate units, each one on 
its own specially shaped chassis with fixed 
resistors and condensers conveniently placed 
on the outside for rapid servicing, as shown 
in the 12-tube set above. 
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A PICTURESQUE FENCE that will set 
off a lawn or flower plot to advantage 
can be made at low cost from ordinary 
laths. About 7" at the bottom of the 
laths should be creosoted by standing" 
the bundle in a bucket of creosote 
compound. Set the laths about 6" deep 
in the ground, keeping those that 
slope in the same direction as parallel 
as possible. Use single nails where 
the pieces cross. — Hi Sibley. 




OAR RACK. Where several boats are in constant is left alone, and provides a winter 
use, the care of oars is a problem that can be much storage box. 

simplified by the use of a rack, such as the one The top of the rack is entirely en- 
shown below and in the drawing. It goes far closed. Oars are inserted with the 
toward reducing the loss of oars and damage caused blades uppermost between partitions, 
by warping and breakage, permits the oars to be The shafts fit between dowels set in 
kept in numbered pairs, tells at a glance how many the crosspiece, and the handles rest 
boats are in use, is easily locked when your camp squarely on the bottom. A hinged 

board across the bottom can be se- 
' i cured with a padlock. When this is 

closed, none of the oars can be re- 
' moved. — Milton Klein. 
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By E. W. LEHMANN 

Head of Department, Agricultural Engineering, 
University of Illinois 

TO GET along with old machines at a time 
when the farm labor supply is limited 
makes it particularly important to avoid 
breakdowns in the field. Since the mower is 
used during the fall as well as in the early 
part of the summer, checking and repairing 
it now will not only insure its readiness for 
the first cutting of alfalfa next year, but 
make a better job of the last this fall. 

Toward the end of the season is, in fact, 
always a good time to check machinery be- 
cause the operator knows then whether 
there is anything wrong with it. If the mow- 
er knife is dull or poorly adjusted, it is hard 
to pull and takes a lot of unnecessary power, 
and if parts are loose or badly worn, break- 
downs are likely to occur. 

Check the aligfnment of the cutter bar — 
the heart of the mower. With the machine 
on level gfround, block up the front end of 
the tongue about 2V2' sind drop the cutter 
bar so the inner and outer ends rest on 
the ground. Tie a string to the center of the 
pitman bearing and hold it tight along the 
center line of the pitman over the knife head. 



Pull the cutter bar back by hand until it is 
in cutting position; then measure from the 
line of rivets on the cutter bar to the string. 
The outer end of a 6' cutter bar should be 
about 1 V2 " ahead of the inner end — a lead of 
about 1/4 " for each foot of length of the cut- 
ter bar. Alignment of the bar may be cor- 
rected by adjusting the eccentric behind the 
yoke as shown in one of the drawings. On 
some machines, it is necessary to drill out 
or file the old holes in the yoke casting with 
a rattail file and fit in oversized pins in order 
to take up slack caused by wear. 

The register of the knife is checked by 
turning the pitman wheel for a complete 
stroke of the knife. If the knife sections do 
not stop in the center of the guards at each 
end of the stroke, the mower will clog and 
will not cut properly. Some mowers have a 
provision for adjusting the entire cutter bar 
in or out. On older makes it may be neces- 
sary to lengthen or shorten the pitman, 
which is a wooden rod with a box bushing 
on one end and a ball-and-socket knife-head 
bearing on the other. The length is changed 
by removing the rivets and replacing the 
wooden rod with a new one. 

Guard alignment may be checked by mov- 
ing a straightedge along the top of the 
guard plates after removing the knife. Note 
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Bahind the yek* en tome machines 
it an eccentric device that makes 
alisnment of the cutter bar simple 

lllusfrations courtesy Deere & Company, Moline, 
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those that are high and 
those that are low. Drive 
unaligned guards back into 
alignment by a blow with a 
hammer. The plates have 

! serrated edges and, when 

badly worn, should be re- 
placed. If the greater thick- 
ness of a new plate puts it 
above the others, it may be 
necessary to lower the en- 

I tire guard by placing tin 

shims between it and the 
cutter bar. 

A sharp knife or sickle is 
essential, an extra knife is 
desirable as a spare, and 
knife sections should be 
available at all times for re- 
placement of those that may 
be damaged or broken. 
Check the knife bar to see 
that it is straight. In grind- 
ing the knife sections, main- 
tain the same cutting angle 
and bevel as on new sec- 
tions. To replace an old sec- 
tion that has worn much 
shorter than the others, re- 
move the knife from the 



cutter bar, and then hold the edge of the driven from the wheel, and a new one in- 
knife bar on the edge of an anvil or piece of stalled. While the crankpin is out is a good 
railroad iron. Shear the rivets by striking a time to check the condition of the crank- 
sharp blow on the edge of the section above shaft bushings, which may need to be re- 
each and remove them with a punch. Special newed. 

riveting sets are convenient, but a good job For ease in operation, see that the lifting 
can be done with a ball-peen hammer. spring is at the proper tension to permit the 
For best results, adjust the clips after the cutter bar to float over the ground without 
knife has been straightened and made to dragging. Check also the tension of the lift- 
register. Begin with the clip next to the ing spring to permit easy raising of the cut- 
inside shoe and, if it is bent up, tap it ter bar. 

lightly until it begins to tighten on the knife The chief function of the outer and inner 

bar. Examine and adjust all clips in the shoes is to support the cutter bar and to keep 

same manner; then check to see that the it level. Replace badly worn parts. The 

knife can be moved freely by hand. proper angle of the grass board and stick is 

Check the pitman for end play and twist. essential to good operation in cutting high 

Excessive lost motion caused by wear in the grass. The spring tension on the board 

ball and socket can best be taken up by re- should be sufficiently flexible to side pres- 

newing the knife head and the pitman bear- sure and yet stiff enough to force the grass 

ing. Some mower models are equipped with away. 

a knife-head correction self -adjusted to take In horse-drawn mowers the power to oper- 

up wear. If a badly worn crankpin in the ate the knife is usually transmitted from 

pitman wheel causes lost motion, remove the the wheels by rachets and pawls. Check the 

crankshaft, saw partly through the worn pawls amd the pawl springs, see that the 

crankpin, and break it off with a hammer. pawl boxes are clean, and renew badly worn 

The small end of the crankpin can then be parts or surfaces with a file. (CONTINUED) 
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Provision is made on many machines for 
adjusting the meshing of drive gears by 
means of a nut on the end of the counter- 
shaft. On some the adjustment is made by 
means of an adjustable collar or by the use 
of washers. Replace worn gears and badly 
worn parts of the clutch mechanism. 

To put the mower in the best condition 
for operation, check all bearings for wear. 
Flanged bushings can be replaced after driv- 
ing out the old ones with a piece of shafting 
slightly smaller than the shaft. 

Finally, check the entire machine for loose 
nuts, worn bolts, broken cotter keys, and 



weakened or worn parts. There is always 
danger of breakage where lost motion is 
present because of loosely fitting parts, and 
these also impair operating efficiency. 

It is generally understood that, while 
there may be fewer new machines available, 
the supply of parts will be adequate for the 
farmer to make his old machines do their 
work. Careful cleaning, adjusting, repair- 
ing, painting, and lubrication will make 
these old machines last several years longer. 
It is wise also to check them early enough 
to get in your order for parts that you may 
wish to replace during the winter months. 



Handy Blackout Flashlight Made by Reversing the Reflector 



Any ordinary flashlight can be adapted at 
a moment's notice for blackout use. No 
additional parts or materials are needed for 
this handy trick. Remove the flashlight lens 
entirely. Take out, invert, and replace the 
reflector; then screw on the lens holder. This 



reduces the light aperture to the small hole 
that formerly accommodated the bulb, so 
that only a pale circle of light is emitted, 
which compares favorably with the illumi- 
nation of elaborate and expensive blackout 
flashlights. — Ray Jutila. 



Storm Sash Are Stored on Shelf Installed at End of Garage 




Space in the garage that would 
otherwise go to waste can be used 
for easy storage of storm sash in 
the summer and screens in the 
winter. Nail 2 by 4's across the 
garage from stud to stud to form a 
shelf above the radiator of your car 
at a height that will be convenient 
to reach. Nail on either a board floor 
as shown, or one of slats, which may 
be nailed a few inches apart to 
keep dust from collecting. If many 
sash are to be stored, cleats under 
the ends of the 2 by 4's will add 
support. — William Freeman. 



Sealed-Beam Headlight Unit Makes Powerful Searchlight 



When one beam of a sealed-beam 
headlight burns out, the unit can no 
longer be used legally on a car, but it 
can be made into a powerful, portable 
searchlight that will help greatly on a 
job that must be completed at night. 
Nail an upright to a wooden box large 
enough to contain the storage battery 
that will provide current for the light; 
then, on the upper end of the standard, 
fasten a small bracket to which the 
sealed-beam unit may be bolted by 
means of its mounting clips. Such a 
unit may also be mounted on a tractor 
or other farm machine and connected 
to the regular starting and ig^nition 
battery. — Robert Mann. 
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NOW YOU SEE IT . . . 

NOW YOU DON'T 



The Story of 
Katharine B. Blodgett 

CURIOUS is the word for Katharine 
Blodgett. And her eagerness to 
experiment with new ideas gives an original 
twist to everything she does. Now one of 
the outstanding scientists of her day, this 
twinkling-eyed Bryn Mawr graduate built 
up 44 invisible layers of barium stearate 
on glass — to make it so non-reflecting that 
you can't see it! 

Though Katharine Blodgett's father had 
been a General Electric patent lawyer, she 
didn't "begin with askings" when she came 
into the Company. Armed with a brand- 
new M.S. from the University of Chicago, 
she began her career in the "magic" de- 
partment of the Research Laboratory. After 
a few years of experimenting with mole- 
cules, she went on to the Mecca of all 
physicists, the Cavendish Laboratory at 
Cambridge University, England, where 
she was the first woman to receive a 
Ph.D. in physics. 

Dr. Blodgett still remembers the cold 
English winters. The men in the class 
didn't suffer so much — they had learned to 
write with either hand, in order to alternate 
the hands they kept in their pockets. She 
had to sit on one hand and take notes with 
the other. One day she took a thermometer 
to class, and it registered only 40 degrees ! 

Knowing why doesn't satisfy a scien- 
tist like Dr. Blodgett. She feels deeply 
that she is not the master of a subject 
until she knows also why not. That's 
the real reason she makes popovers every 
Sunday morning — to find out why they 
aren't consistent in popping. Right now 
she thinks the answer may lie in the type 




of milk used, so she's experimenting with 
all kinds. 

She carries her scientific attitude into 
the garden, too. She analyzes the soil 
before she plants the seeds, and this year 
she has a Victory garden, where she's 
spending most of her time outside the 
lab. 

So screened is the Research Laboratory 
with war secrecy that nothing can be told 
right now of her work there. But it's the 
seeking, patient minds like Katharine 
Blodgett's that help to bring the peace 
nearer, that will make that peace surer 
once it is won. General Electric Co., 
Schenectady, N. Y. 

Hear the General Electric radio programs: 
The "Hour of Charm" Sunday 10 p.m. 
EWT, NBC— "The World Today" news, 
weekdays 6:45 p.m. EWT, CBS. 
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CASITE GUARANTEES 

WHAT CASITE DOESI— Casite restores motor per- 
formance, because it cleans out sludge and gum and 
keeps them out — frees sticking valves and rings, re- 
tards formation of engine varnish, and speeds lubri- 
cation to high-friction points. 

• For better and smoother motor per- 
formance, get a Casite tune-up today. It is 
inexpensive and takes only a few minutes. 
Sold by most car dealers and service sta- 
tions everywhere on a double-your-money- 
back guarantee. 

THE CASITE CORPORATION, HASTINGS. MICHIGAN 



YOU ARE THE JUDGE — 

Add Caiita to cronkcase and run 
through carburetor oceording to in- 
structions, then drive your car 100 
miles or for 60 days, whichever is first. 
If not convinced that Casite gives you 
belter and smoother performance, 
you get double your money bock by 
filling out guarantee certificate and 
mailing it to The Casite Corporation, 
Hastings, Michigan. Maximum refund 
is $1.30 per pint, which is twice the 
notionally advertised price of Casite. 
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CLEANS OUT MOTORS • KEEPS MOTORS CLEAN 



Forf Busters 

(Continued from page 5S) 

Is slapped in place. The job is incomplete 
until the walls (sometimes six feet thick) 
are opened sufficiently to knock out the 
bunker crew with hand grenades. That 
done, the leader motions his men on to the 
next bunker, leaving the mopping up to as- 
sault infantry close behind. 

German fixed fortifications are known to 
have as many as nine bunkers connected by 
bombproof tunnels. Usually each bunker 
supports at least two others with its fire, 
and the steel-and-concrete network remains 
a hazard to attacking forces until the last 
fort is smashed. That's the task of the 
demolition engineers. They must keep on 
smacking as long as there's as much as a 
pillbox in the vicinity. 

The colossal size of the work before them 
must be "Understood by Americans at home 
as well as by our military leaders abroad. 
It is best shown by intelligence reports that 
reveal Germany to have fixed fortifications 
running to a depth of 50 miles, concentrated 
into jagged belts each several miles deep. 
Greatest of all Reich fortifications, the West 
Wall (Siegfried Line) has three such belts, 
staggered six to 25 miles apart. In the rear 
are forts with high-velocity g^uns usable 
against aircraft or ground forces. 

Before the first belt is a landscape sown 
for 300 yards with mines and gouged with 
moats. Then come what our engineers call 
"dragon's teeth," concrete-and-steel tank 
obstacles five feet high set in jagged rows 
two to six deep. The approaches are topped 
with additional mines beneath a tangled 
morass of barbed wire. Hitler applies 15,000 
mines and 100 tons of wire to each division 
front of 5,000 yards. 

Blasting the dragon's teeth with TNT is a 
relatively simple job once the protecting 
bunkers and blockhouses have been demol- 
ished. But while these are hurling shrapnel 
at the attackers, it's extremely perilous. 
Some strategists recommend the use of 
smoke screens to blot the enemy's vision 
during assault. Smoke mortars do the trick 
easily, but the smoke may work to the dis- 
advantage of the attacking force if it be- 
comes necessary to see the objective in order 
to plaster embrasures with high-velocity 
shells. 

The West Wall, as tough as it may be to 
crack, holds a secondary place in European 
fortification lines that must be smashed be- 
fore invasion forces attain their goal. The 
Nazis have built an almost incredible num- 
ber of forts to bolster defense walls and 
(Continued on page 204) 
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SPARE YOUR FLASHLIGHT BATTERIES! 

For your own emergency proteaion (witness 
the Sproston's experience) as well as to con- 
serve critical war materials, use your flash- 
light normally as little as possible. Make a 
habit of flashing it intermittently, not con- 
tinuously. Also: 

If you can't get "Eveready" flashlight bat- 
teries, don't blame your dealer. The Army, 
Navy and Lend-lease get first call on the 
supply, and few are left for civilians. 



NATIONAL CARBON COMPANY, INC. 
30 East 42nd Street, New Yoric 

t/nt( of Vnioyi Carbide and Carbon Corporation 

Tb« word "ETeraady" Is a reslatervd trade-mark of 
Naticoal Carbon Company, Inc. 




FRESH BATTERIES LAST LONGER... 
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( Continued from page 202) 

strongholds on the Channel coast, where the 
Dieppe raid showed painfully stiff resistance. 
Farther to the south, German engineers are 
known to be working feverishly to throw up 
and gouge out land blockades of ingenious 
types. And the northern exposure hasn't 
been neglected. Just how strong the Nazis 
have built their Northwest Wall along the 
coast of Norway is not known. But it's be- 
lieved to match any of the Reich's fortifica- 
tions, as is the belt of forts erected during 
the last year or so on Germany's eastern 
border and the Baltic coast. 

Nazi engineers sidestep errors in construc- 
tion that doomed Belgium's Eben Emael, 
France's Maginot Line, and the so-called in- 
destructible forts of the Balkans and Greece. 
For instance, it is known that most of their 
forts may be evacuated easily, or may dis- 
gorge men and guns for mobile counterat- 
tacks. In the event of devastating frontal 
attack, they can shift reinforcements quick- 
ly from forts in the rear or to the side. 

When the Germans reduced "impregnable" 
Eben Emael in seven hours with a handful 
of combat engineers and TNT, they set the 
pattern of destruction that soon may be used 
against them. For their enemies have im- 
proved the method to a point approaching 
perfection. For instance, one of the most 
effective weapons of the fort busters is an 
improved TNT charge. It's encased in steel, 
the same as the one which the Germans be- 
gan using for the first time in 1940. But 
secret gadgets have greatly increased its 
blasting power. 

The real pay-off, though, is the fact that 
the idea originally was as American as 
Brooklyn Bridge. In fact, it was a New 
Yorker, Prof. Charles E. Munroe, of Colum- 
bia University, who conceived it. He wrote 
about it in Popular Science Monthly in 
the year 1900. Eleven years later the Ger- 
mans tried to tie up the idea with a patent, 
but somehow failed to do so. As an ex- 
plosives expert. Professor Munroe discov- 
ered that a hollow charge of dynamite was 
many times more effective than a solid charge 
of the same weight. He experimented by 
simply draping a bunch of dynamite sticks 
around a can with open end out. Using 
nine pounds of dynamite, he blew a hole 
three inches in diameter through the five- 
inch steel walls of a safe. The charge the fort 
busters use weighs 10 pounds and can blow 
a hole two inches in diameter through 30 
inches of steel-reinforced concrete. It's ex- 
ploded by pulling a pin like that used in a 
hand grenade. 
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CHAMPION SPARK PLUGS 

On Active Duty On Every Front 

In the heat of battle everywhere, on land, water and in the air. Champion-equipped engines 
add their roar to the thunder of our march to Victory. On the home front too, in a less 
spectacular way. Champion-equipped engines keep supply lines and transportation rolling 
with that characteristic dependability which is synonymous with the name Champion. 





Spark plugs in today's high-output super- 
charged aircraft engines take a lot of 
punishment. The same qualities that made 
Champion the spark plugs of racing 
champions have skyrocketea them to favor 
for our most powerful aircraft engines. 



Land battleships, with gas engines of 
greater size and power than those used 
by any other land vehicle, are most effec- 
tive offensive and defensive weapons. En- 
gines must not fail, and tanks with Cham- 
pion-equipped engines are on every front. 




"Handy Andy" of our armed forces every- 
where, Champion Spark Plugs keep 
plugging away through hell and high 
water in the majority of all jeeps. 



Patrolling our coastal waterways is an 
entire navy of smaller power boats. 
Champion-equipped gas engines give 
them extreme speed and maneuverability. 




Cars, trucks, and buses, troop transports 
and commercial transports are all equally 
vital to the war effort. Champion Spark 
Plugs are actively in the service here. 



Helicopters are destined to become a 
tremendously valuable defense against 
submarines. Sikorsky Helicopters are 
equipped with dependable Champions. 



FOR NATIONAL SECURITY-FOR PERSONAL SECURITY-BUY WAR BONDS 
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It's Pop, the foreman. And is he mad! Like 
any good production head or conscientious 
mechanic, Pop knows what happens to a file 
when tossed among other files or tools. Even 
a few battered teeth can cause skips, throw 
the filing stroke out of stride — waste time — 
destroy accuracy — reduce the efficiency and 
earning power of the worker. 

In Nicholson and Black Diamond files, 
Nicholson goes to great pains to provide the 
toughest, sharpest and most uniform files it 
is possible to produce. A moment of careless- 
ness in their use can undo much of this great 
care in their manufacture. 

The right file for the job and Twelve 
perfect files in every dozen are long-stand- 
ing guarantees in the Nicholson policy of pro- 
viding mechanics, die makers, model builders 
and other craftsmen with the very best in 
filing aids. 
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SEND FOR THIS 

FREE BOOK 

••FILE FILOSOPHr" - the 

foremost book of its kind 
— contains interesting 
and valuable information 
on file use and care; and 
on many kinds of regular 
and special-purpose Ales 
used by modern industry. 
48 illustrated pages. 

Nicholson File Co.. 19 Acorn SL, Providence 1. R. I., U.S. A. 

(Also Vnniiilian Plant, Port Hope. Out.) 




NICHOLSON 
FILES 



FOR EVERY 
PURPOSE 
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"Fork-Tailed Dev/T' 

(Continued from page 100) 

Minor changes in design were effected, 
and improvements suggested by actual use 
incorporated. It was not until September 
1940 that the first actual production model 
rolled off the line. Some airmen, pointing 
out that the ship was heavier than a 10- 
passenger commercial transport plane, still 
thought it was a freak, with no real future 
as a fighter. The Army knew better, but 
took the wise decision to keep its husky 
baby under wraps until it had enough of 
them to deliver a solid punch. 

The combination of power, clean aero- 
dynamic design, and a quick-acting combat 
flap enables the P-38 to fly great distances 
and then battle on even terms with enemy 
Interceptors hundreds of miles from its own 
base. The ship can take off and land at 80 
miles per hour, fly faster than 400 m.p.h., 
climb to 40,000 feet, carry up to two tons 
of bombs for short distances, and outrun the 
speediest enemy if that becomes necessary. 

That combat flap, developed when the 
Army called for increased maneuverability, 
increases the wings' lift substantially while 
increasing the drag only slightly. Thus the 
P-38 can roar to its objective at top speed, 
and in three seconds the pilot can lower the 
flaps to transform his ship into an acrobatic 
dogfighter, dive bomber, ground strafer, or 
precision bomber. After raising the flaps — 
time, four seconds — he can streak for home, 
then lower them again to land safely in 
snow, soft earth, or a rough field. 

Although a heavy fighter, the Lightning 
apparently can be maneuvered in a fairly 
short radius, and has shown a surprising 
ability to climb on one engfine even in 
combat with the vaunted lightweight Zero. 
Its propellers, driven by 1,325-hp. Allison 
engines, rotate in opposite directions, nullify- 
ing the torque and giving it equal maneuver- 
ability to either side. Pilots have taken 
advantage of that to blast many a Jap or 
Nazi flyer who could pull out of a dive only 
to the right because of torque. 

Its high speed and altitude have made 
the Lightning invaluable upon occasion as 
a photographic reconnaissance ship. Stripped 
of armament, it can snap and run away in 
broad daylight. Painted dead black for night 
work, it can get into position for the run, 
pop flares, snap its pictures, and glide off 
like a dark cloud before the wind. 

In this connection, it is an odd fact that 
the Lightning's first shooting encoimter with 
the enemy occurred while the ship was un- 
armed. Capt. Karl Polifka was taking 
(Continued on page 208) 
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but here is one worry you can avoid 



TRANSPORTATION, by any means, is really a 
problem these days. Take your car, for in- 
stance. Because you drive it less, you have a 
different problem than if you drove it a lot. 

For idle batteries run down— idle pistons and 
bearings can rust from water and sludge in the 
crankcase— scale and rust can ruin a radiator. 
And tires lose air just the same. 

That's why, today more than ever, your car 
requires regular Marfak 40-Point Chassis Lu- 
brication Service! 

Your dealer checks every vital point of your 
car against his Marfak chart. No guesswork 
here . . . which means accurate protection for 
irreplaceable engine and chassis parts. 



Tune in the TEXACO STAR THEATRE every Sunday 
night. See your local newspaper for time an J station. 



So insist on genuine Marfak Lubrication to- 
day—to keep your car in "top" condition for the 
important job it does for you and Uncle Sam. 
At Texaco and other good dealers everywhere. 




^^-^-^TEXACO DEALERS 
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As Allied forces move up for the victory 
campaigns, they'll be staunchly supported 
by Atlas "artillery" on the home front. 
Atlas Lathes, Milling Machines, Shapers, and 
Drill Presses are pouring a steady stream of 
precision-machined parts into the battle. In 
shipyards, on airfields, and in key industrial 
plants throughout the nation, these modern 
compact tools are favorites for fast, precision 
production. Remember after victory how Atlas 
accuracy and rugged strength have been proven 
in the toughest test of the ages. Atlas Press 
Company, 955 North Pitcher \ ^^^^ 
Street, Kalamazoo 13D, Mich. ^J^^ 
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' Fork-Tailed Dev/T' 

(Continued from pane 206) 

pictures over Lae and Rabaul, New Guinea, 
when a flight of Zeros jumped him and 
knocked out his port engine in the first 
burst. Unable to fight back, Capt. Polifka 
climbed to 25,000 feet on the remaining 
engine, evaded the foe, and got home with 
photos which were officially credited with 
helping to win the Battle of the Coral Sea. 

As fighters go, the P-38 is a big ship and 
a strong one. It can take a lot of gunfire 
punishment without crumpling, for its wings 
are double-skinned and its strength mem- 
bers double-stressed. If a wing is riddled, 
the spars can support the ship's weight; if a 
spar is severed, the skin itself has structural 
strength to hold together for the homeward 
flight. 

No other fighter surpasses the P-38 in 
sustained fire power. It has various combi- 
nations of armament, a typical arrange- 
ment being four .50 caliber machine guns* 
and a 20-millimeter automatic cannon, all 
concentrated in the nose, whence they can 
deliver an intense slash of steel and ex- 
plosive. The pilot also can do a lot of 
shooting without a reload; the Lightning 
normally carries some five times the weight 
of guns and ammunition packed by lighter 
ships such as the Zero. 

Most recent additions to the Lightning's 
equipment are combinations of extra gas 
tanks, smoke tanks, and bombs. The stream- 
lined, droppable fuel tank of 150-gallon 
capacity enables the ship to protect bombers 
over a combat range of 750 miles and farth- 
er. Over shorter ranges, P-38's have carried 
as much as two tons of extra equipment, 
including medium-size bombs. 

Extra range also has made the P-38 a 
handy ship for delivery to the war zones. 
Lightnings flown to the Aleutians gave the 
Japs a rude surprise early in the war. Him- 
dreds of them have made mass flights across 
the North and South Atlantic. For such 
hops, each plane carries two extra 165- 
gallon fuel tanks, one under each wing. When 
the gasoline is used, the tanks are jettisoned. 
Since P-38 pilots have no time or equipment 
for navigation, a Flying Fortress accom- 
panies each flight as "shepherd." 

The P-38 is getting around in this war, 
and you may see it anywhere. If so, it will 
be an easy ship to spot from the ground — - 
partly because of the forked tail that im- 
pressed the Germans so forcefully, and 
partly because of the front arrangement of 
wing, nose, and two engines, which gave it 
the airmen's poetic description of "three 
bullets on the edge of a sword." 
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EVEN THE GENERAL CHANGES HIS HAT 

In time of oction the leader most lay aside his trim hat, strip off his gold 
braid and sleek attire. He looks different— but his ability and character 
remain the same! ... PLUMB, too, dons a "service uniform". Because of 
Government Limitations the appearance of some Plumb Tools has been 
changed. But the "hidden qualities" remain the same. Plumb Tools have 
the some hong and balance, design and temper that won them a quality 
reputation for nearly ninety years. While the fine finish has gone for the 
duration you will recognize Plumb design and balance by the ease and 
speed with which if works. . . . Plumb is proud of its service uniform! 
Fayette R. Plumb, Inc., Dept. M-5, 4957 James Street, Philadelphia, Penno. 
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HOW TO CUT THREADS 
WITH 

WILLIAMS' LATHE TOOLS 




FREE ! 

WILLIAMS' 
TOOL DATA 
SHEETS 



# Data Sheet No. 14 explains how to cut 
external threads with Williams' Lathe 
Tools. This, and other Data Sheets listed 
below, (all punched for 3-ring binder) 
are free. Circle the subject numbers 
desired on coupon. 



1. Cliiiractcristics of Williams' 
■■Superior" Wreiielies. 

2. Data on Williams' 
ItorinB Tools. 

3. Data on "Vulcan" 
Chain I'ipe Tonus. 

4. Data on Williams' 
■■Snperso<'ket^' WrenchtM. 

5. Data on "ViiUNur' 
La t lie Dors. 

6. Data on "Vulpan" 
Chain Pipe Vises. 

7. Data on Williams' 
Turninn-Tools. 

IS. Internal Tliroadl 



S. Data on Williams' 
■'Siijicrior" Wrenches. 

9. SavinK Time with 

Williams' ■"SupersiR-kets" 

10. Data on "Vulcan" 
K.ve Holts. 

11. Data on Williams' 

"C" Clamps. 

12. I'se of Williams' Cuttlnpr- 
(tir Tool Holiiers. 

S3. I'se of Williams' Knurling 
Tool HoKk-rs. 

14. I'se of Williams'Threading 
Tool Holders. 

iig with Williams' Tools. 



MAIL THIS COUPON 



J. H. Williams & Co., Dept. S-943. Buffalo 7, N. Y. 
Please send Data Sheets circled below : 

1 2 3 4 5 6 7 8 9 lO 11 12 13 14 IS 

Name '■■ 



Address- 



City- 



State- 



WILLIAM 




Postwar Locomotives 



(Continued from pafje 59) 

perature is too hot to be used effectively on 
anything but a turbine, it is fortunate that 
the practicability of substituting a non- 
condensing steam turbine for the reciprocat- 
ing engine of a coal-burning locomotive has 
been demonstrated by the "Turbomotive," 
built by the London, Midland, and Scottish 
Railway in 1935. This locomotive, known 
as "Gracie Fields" because "she sings as she 
goes," uses steam at a 250-pound pressure, 
superheated to 750 degrees, in a 2,000-hp. 
turbine geared to the front driving axle. 

While the future of the noncondensing 
turbine-geared locomotive seems bright, it 
appears that the condensing steam locomo- 
tive, if it is to develop at all, will have to do 
so as a steam-turbo-electric machine. Out- 
standing example of this type of engine is 
the one built by General Electric in 1939. 
It comprises two 2,500-hp. units, with each 
unit carrying its own generating plant in 
the form of an oil-burning Babcock and Wil- 
cox water-tube boiler, which furnishes su- 
perheated steam at 1,500-pound pressure and 
920 degrees F. to a turbine driving a direct- 
current generator. There is no reason why 
similar locomotives should not be built to 
use powdered coal as fuel. 

Because of its high thermal efficiency, 
which reduces fuel cost and permits long 
nonstop runs, the Diesel-electric locomotive 
promises to be the standard main-line en- 
gine of postwar service. The only rival that 
may threaten its position is the internal- 
combustion turbine locomotive with either 
an electric drive or hydraulic transmission. 
Chief problem of such an engine is produc- 
ing metal that will withstand the high 
temperatures at which the engine must op- 
erate. However, an oil-burning gas turbo- 
electric locomotive is now in operation on the 
Swiss Federal Railways (P.S.M., May '43, 
p. 114). 

The development of a reliable internal- 
combustion turbine raises the interesting 
possibility of combining the gas turbine 
with some form of gas producer that will 
give railroads operating in coal-burning 
districts an engine that will burn coal with 
an efficiency comparable to that with which 
Diesel-electric locomotives bum oil. Pioneer- 
ing efforts have already been made by 
Brown, Boveri, & Co., builders of the Swiss 
engine, who have constructed a gas turbine 
that "burns" powdered coal from which gas 
is generated. The full development of such 
an engine, however, is not likely to take 
place soon enough to make possible its use 
in the immediate postwar era. 
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elastic Stop Nuts hold tight 
and make better electrical 
contact. Connections are 
safer and more efficient. 




WHAT'S A 
NUT FOR? 

• A nut is for just one purpose. 

Tliat is to fasten things together. 

A good nut holds tight. It 
doesn't shake loose even under 
vihration. 

This is the particular virtue of 
the Elastic Stop Nut. 

This nut has an elastic red col- 
lar in the top. The collar grips 
the bolt and keeps the nut and 
bolt threads pressing tight 
against each other. There's no 
play. There's no wobble. 

So the nut stays puL 

It can be taken off and put back 
on and still lock. Anywhere on 
the bolt. 

We've made billions of Elastic 
Stop Nuts. 

They're on every airplane made 
in America. And on all kinds 
of war material. 

And as far as ^ve know, not one 
has ever failed to do its job 
surer and better than any other 
similar fabteuing. 
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Youngsters' toys take a beat- 
ing. They'll last longer and 
take less "fixing" when 
Elastic Stop Nuts are used. 



GIASTIC STOP IVUKS 

Zedr Jkft to maJce things last 



SNAl 




Elastic Stop Nut Corporation of America 
union, new jersey and lincoln, nebraska 
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to a fraetion of a hair's breadth 

Production of military rifles requires technical 
knowledge and equipment capable of the most 
precise manufacture. And — these rifles must be 
turned out in tremendous quantities. 

It was not a new experience for Stevens to 
produce "Quality in Quantity." Before the war 
Stevens was one of the largest producers of sport- 
ing arms. Yet the processes of manufacture 
followed a routine of painstaking precision that 
assured a high degree of safety, accuracy and 
reliability for all Stevens products. 

When the war is over . . . you can count on 
Stevens to offer sporting rifles and shotguns that 
will represent greater values than ever before. 

J. STEVENS ARMS COMPANY 
Division of Savage Arms Corporation 
Chicopee Falls, Mass. 



Flying Gun Carriers 

( Continued from page 86) 

sion is now the standard British aircraft 
machine gun. 
j But U. S. airmen now favor the larger 
Browning .50 caliber air-cooled gun, and 
say flatly that it is the finest large-caliber 
aircraft machine gun in the world. Weigh- 
ing less than three times as much as its 
little brother, it throws four times as much 
lead per second, and throws it with a heav- 
ier punch. The muzzle velocity of its 800- 
grain (nine to the pound) bullets is 2,900 
feet a second, and after they have traveled 
1,800 feet in less than three quarters of a 
second they still have a striking velocity 
of 1,950 feet compared with the .30 cali- 
■ ber's 1,500 feet. The .50's rate of fire ranges 
from 700 to 850 shots a minute, depending 
on whether it is firing free or Is slowed 
down by synchronization with the propeller. 

A synchronized Browning is fired by a 
mechanical trigger motor attached to its 
receiver and connected through a solenoid 
and semiflexible tube with an impulse gen- 
erator which is part of the airplane engine. 
This is really a form of high-speed semi- 
automatic fire, since the trigger motor ac- 
tuates the trigger for each shot. This de- 
vice, produced by Army Air Force engi- 
neers, is a vast improvement over the often 
unreliable hydraulic, rocker, and flexible- 
shaft synchronizers used in 1918. 

Nevertheless, modern practice tends in- 
creasingly toward the use of wing g^ns to 
avoid any synchronizer and to take advan- 
tage of the gun's full rate of fire. The wing- 
mounted gun is fired by a remote-controlled 
solenoid, and continues to fire as long as the 
trigger is depressed and the ammimition 
holds out. Occasional trouble with belt-fed 
ammunition has been eliminated by the 
U. S. development of a disintegrating me- 
tallic-link belt. Each cartridge, acting as a 
pin, joins two metal links. When an empty 
cartridge case is extracted and ejected, the 
empty links that held it to the rest of the 
belt fall apart and tumble out with it. 

The development of more eflScient armor 
naturally stimulated the demand for harder- 
hitting guns. The United States was well 
abreast of the trend and by the time the 
present war started had an excellent 37- 
mm. cannon ready for production. This gxin, 
with a bore of about IV2 inches, is recoil- 
operated and fires 1% -pound high-explosive 
shells at a rate of 125 to 150 a minute. The 
shells have supersensitive nose fuses which 
will burst the charge on contact with the 
lightest airplane fabric. Armor-piercing 
shells of about two pounds also are fired. 
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The 37 is particularly effective as a tank 
buster on ground sweeps. It does have a 
limitation, however, in the amount of this 
fairly heavy ammunition that a fighter 
plane can carry on one sortie. For this 
reason, while some of our Lightnings and 
Airacobras mount the 37, others are being 
equipped with our version of the 20-mm. 
Hispano cannon. In either case, the heavy 
gim is supplemented with various combina- 
tions of .50 caliber guns. 

R.A.P. officers long pinned special faith 
to increased numbers of machine guns, and 
tried out a fighter carrying 12 rifle-caliber 
gims, but they have now swung over to the 
heavier-caliber idea, and are using their 
own form of the Hispano 20. 

The art of aircraft gunnery also has come 
a long way in recent years, and improved 
sights have given pilots an effective range 
of aroimd 1,000 yards with 20 or 37-mm. 
cannon, and 300 yards with .50 caliber ma- 
chine guns. For the present, however, the 
fighter pilot's own skill, reflexes, and "feel" 
of his plane and gfuns will count for more 
than any mechanical device. 

For the gunners manning flexible defen- 
sive machine guns in a bomber, however, 
computing sights are invaluable. One of 
these devices includes an arrangement by 
which the gunner tracks the enemy plane 
and fires when it is framed in the sight. The 
gadget computes the angle at which the gun 
must lead the target, and corrects the aim 
automatically. 

Since a Flying Fortress or Liberator may 
carry a dozen or so defensive guns, it is 
easy to see why these big ships have been 
so deadly to fighter planes venturing into 
the area of fire to attack them. Another 
ingenious device is the fire interrupter, 
which enables a gunner to fire without 
worrying about damaging the tail, elevator 
surfaces, or other parts of his own plane. 
This works either by guiding the gun's line 
of fire over or under the exposed part, or by 
interrupting the firing mechanism just as 
the gun swings into line with it. 

Power-driven gun turrets appeared about 
10 years ago, and are now used on many 
large bombers. The Flying Fortress, for 
example, has two hydraulic-electric turrets, 
operated by gunners who ride in them ; some 
British heavy bombers have four. 

Developments beyond that point are gen- 
erally veiled in military secrecy, but it re- 
quires no great leap of the imagination to 
envision future battleships of the air in 
which multiple power turrets, covering 
every angle of attack, will be operated pos- 
sibly from a protected central fire-control 
position like that of a surface warship, and 
a new chapter will open in the history of 
aerial fire power. 



FOR MEN WHO REALLY KNOW PIPES 




The Pipe that Becomes 
Part of a Man's Life . . . 



Pipes are like friends. 
Some are merely casual. 
Only a rare few can win 
yon completely, become 
wortliy of your constant^ 
preference. Knowing 
smokers say that Royalton 
is just tliat kind of pipe. 
T hat you could select no 
better smoking companion 
to enrich your leisure or 
busy-at-bome bours. 




Wherever Better Pipes are Sold 



© 1943, Henry Leonard & Thomas, Inc., Ozone Pk., N. Y. 
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YOU CAN EASILY MAKE 

Telescopes— Magnifiers— Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 



Will you come along? 

IT'S EARLY on an autumn morning sometime 
after Victory. A couple of your neighbors stop at 
your door. Dew shines on their boots. Their guns 
gleam, and you hear the muffled click of shells in 
their pockets as they move. They grin. You grin. 
"Ready?" they ask. "Right with you," you say. You 
slip into your jacket . . . you pick up your new 
H&R gun — tj}e gun you've always dreamed of, well' [ 
balanced, beautifully finished, a top-notch perform- \ 
er in every way . . . and you're off on the hunt . ■ 

UNTIL THE WAR IS WON, all of Harrington 
& Richardson's guncrafting will continue to center on 
war weapons — principally the famous H&R Reising 
Submachine Gun. 

BUT THEN H&R will return to sporting arms 
with guns of unprecedented performance, beauty, and 
"feel." Post-war H&R guns will have the additional 
benefit of all the new know-how of wartime design 
and production plus all the suitable new materials — 
steels and alloys and plastics. No details can be re- 
leased now — but there'll be shotguns, revolvers, and 
rifles of great new design proudly bearing the H&R 
name. We know you'll like them. 

HARRINGTON & RICHARDSON 
fRll TO GUN FANS 

Every man and boy who loveS 
firearms will enjoy the detailed, 
illustrated H&R Reising Submat 
chine Gun Manual. It's free ..i 
use the coupon. 

1 Harrington & Richardson Arms 
j Dept. PS-2, Worcester, Mass. 

Serid my free copy of the H&R Reising Sub- 
machine Gun Manual. 

Name „ 

Address 



LOW 
COST 



LENSES 



Big 10 Page Project and Idea Booklet with all sets — 
describes successful developments — points the way to 
new experiments. 

ALL LENSES NEW, Anely ground and polished, 
edges very slightly chipped— A SALVAGE BARGAIN! 

Set No. 30t-N "Our Advertising Special" 15 Lenses for 
$1.60 Postpaid. For making your own powerful tele- 
scopes, strong magnifiers, photo cells, rifle scope, tele- 
photo lens, dummy focusing camera. Kodachrome 
viewer, stereoscopic viewer, ground glass and enlarging 
focusing aids. For experimental optics, portraits of 
babies and small pets, copying, ultra close-up shots, and 
many, many other uses. 

Set No. 305-N "The Gadgeteer's Delight" 3S Lenses 
for SS.OO Postpaid. Contains all the lenses in the 
above set plus twenty more expensive lenses increasing 
your field of experiment and gadget making. All our 
lenses are neatly packed and marked. 

Set No. 310-N "The Experimenter's Dream" 70 Lenses 
for SIO.OO Postpaid. Contains all the lenses in the 
above sets plus 35 others that makes this a sensational 
buy. The variety of lenses in this set will enable you 
to conduct countless experiments and build a wide va- 
riety of optical equipment. Here is a real worthwhile 
investment in many hours of pleasure and benefit. 

Shopmen! Servicemen! Amateur Photographers! 
Stamp Collectors! Experimenters Everywhere! 

Get in on this Lens Salvage Bargain Notvt Order Todayl 

EDMUND SALVAGE CO. 

41 W. Clinton Ave., P.O. Audubon, N. X 



WANTED 

IDEAS 

For New Electrical or 
Mechanical Toys or Specialties 

Half a century of leadership in its special 
field has earned for a large, highly rated 
manufacturer an international acceptance 
and distribution of its electrical products. 

At present, this firm's facilities are devoted 
solely to war work. Plant expansion opens 
the way to larger and more varied activities 
when the war is over. 

We intend to acquire patents or patentable 
ideas for new electrical or mechanical toys 
or specialties marketable under our brand 
name and through our well established 
channels of distribution. 

Inventors who hove an idea or a patent 
along these lines ore invited to write us full 
particulars. Your ideas will be respected. 

ADDRESS 

THE PRESIDENT 

G.P.O. Box 341 New York 1, N. Y. 
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Your Home . . Tomorrow 

(Continued from page 79) 

Towel bars will be warmed to dry towels, 
unless a new and satisfactory substitute is 
found in paper bath towels. In the bath- 
room, too, concealed ultraviolet-ray units 
will go on and off while you are shaving 
or bathing. Soap dishes will be designed to 
drain off water, or all our soap for use in 
the home may come in liquid form. Hand 
faucets will give way to flush, buttonlike 
controls, or floor pedals. Clocks and bath 
scales, as well as properly lighted dressing 
tables, will be standard equipment. 

Your closets will be designed with a par- 
ticular functional purpose smd with care to 
make the maximum use of every cubic inch. 
They will, of course, be purchased as com- 
plete units. Throughout your house, devices 
of all kinds will be built into walls to free 
space for easier movement. 

Laimdry machines will wash, rinse, dry, 
and sterilize clothes in one continuous opera- 
tion; and machine ironing, much improved, 
will become more common. 

Your house of tomorrow will be so flexi- 
ble that it will be capable of being adapted 
at short notice and small cost to the chang- 
ing needs of your family. Extra rooms may 
be added at a fraction of the cost of such 
additions today. Within the shell of the 
house, partitions may be changed to new 
locations in a few hours. 

Tomorrow's house will be able to spread 
itself horizontally, too, for it will not be 
limited by the edges of the present 40-foot 
city lot. Express highways and high-speed 
transportation will make it possible for peo- 
ple to live in ever-widening circles from ur- 
ban centers, and will make the narrow city 
house plot obsolete. You will build your 
house tomorrow on a larger plot of ground, 
with lower property tax, at no greater time- 
distance from your work. With more space 
to spread out, houses will be built around 
play areas. You'll get into the sun more, 
and the sun will get into you more. 

Planned as an economical unit, your 
house of tomorrow will cut down home liv- 
ing costs, decrease housekeeping labors, and 
reduce the family's doctor bills. Through 
radio and television it will become more a 
part of the outside world. But modern 
engineering will have made it more than 
ever before a man's castle. 



Subscribers in the armed services who notify 
us of change of address are requested to 
give us the key symbols appearing on the 
wrapper in which the magazine is received. 




Dear Bud: 

You'd get a kick 

out of being in this outfit. It^s 
a great gangi Most of 'em never 
rode a motorcycle before, but 
they're all fans for life now. 

Hill climbs are tame stuff com- 
pared to the run over this opera- 
tions course, but most of the 
boys are riding Indians and 
that's a machine built to taike 
'[ it. They all say Indian's de- 
pendability and easy handling 
give them a real feeling of con- 
fidence and safety. And by the 
way, wait till you see the im- 
provements Indiam will bring 
out after the war. WowJ 



INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 




BUY WAR BONDS NOW 
-k ic JO BUY AN INDIAN LATER ic ic 



SEPTEMBER, 19^3 
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# Ever wear one of those old-time bathing 
suits? They covered the subject well, but they 
wouldn't do today. There's been a big change. 

An important change has taken place in 
tapered roller bearings, too! Heavier loads — 
tougher going — longer hours ... all begged 
for a bearing with more rollers, to stand up 
better under sterner work. Tyson developed 
just that kind of a bearing. 



More rollers, yes — Tyson has thirty per- 
cent more, on the average. Size for size, 
Tyson users get greatly increased load ca- 
pacities. What's more important, they get 
almost doubled bearing life. 

Tyson "All-Rolls" Bearings are in tune 
with the times. They're tough. They're 
longer -lived. They carry greater loads. The 
big name in bearings today is . . .Tyson! 



TYSON BEARING CORPORATION. MASSILLON. OHIO 



,OONT THE ROUS -the ROLLS COO' 



today's I H 



son 



EAVY-DUTY BEARING 
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HUSH 




Sea-going diesel engines breathe with a 
constant roar. Transmitted through the 
intake system, this racket would be hard 
on engine-room crews. So, many of the 
diesels of our Navy are hushed by spe- 
cial AC intake silencers. 

No adjustments are possible. Silencers 
must be right when they leave the AC 
production line. So, accurate, painstak- 
ing workmanship is demanded. 

In spite of all this. Navy thoroughness 
requires regular checks on silencers— to 
keep them up to standard. 

I'our Fuel Pump, too, Seeds 
Attention 

The fuel pump on your car, truck, or 
tractor is blood brother to this silencer 
in its need for occasional care. Because 
it is precision built, it, too, gives trouble 



very seldom. But, its life can be defi- 
nitely prolonged — and your transporta- 
tion protected— if you will have your 
service man check your pump after thirty 
thousand miles of use. 

Automotive repair shops can give Con- 
servation Service, not only on fuel pumps 
but on all nine AC products. (The de- 
tails of this service, and of why you need 
it, are given briefly below.) To conserve 
badly needed materials, gasoline, oil, and 
tires, use this service — faithfully. 

When replacement becomes necessary, 
select AC— for complete satisfaction. 

Awarded to the me» and women of AC 
on September 2, 1942^ for outstanding 
achietement in producing for Victory. 

AC SPARK PLUG DIVISION 
GENERAL MOTORS CORPORATION 



A SfAUK riuos — Dirty or 
m worn plugs waste as much 
gis as one coupon in ten. 
fefl Oxide coating collects on 
^ the plugs i^u causes them 
to misfire,— especiaJly when the 
engine is working hard. Dirty 
plu^s also cause hard surting 
which weakens your battery. 
Under present slow driving con- 
ditions, have your plugs cleaned 
sod adjusted every few months. 



QAlk aEANEtS— A dirty air 
cleaner increases gasoline 
consumption because it 
chokes down the 6ow of 
air into the carburetor. Your air 
cleaner should be rinsed when- 
ever your car is lubricated. 



FUa PUMPS -Practically 
trouble free. But,ifyours 
:^ has been in use thirty or 
forty chouiaod miles, it 



mav be worn to the point where 
a cneck-up is due. 




DRIV1N0 INSTRUMENTS— speedom- 
eter, gasoline gauge, oil pressure 
gauge, ammeter, and tempera- 
ture gauge seldom need service. 
But, if uiey give trouble, have 
them cared for at anct. 



on FlinRS— Slow driving 
I accelerates formation of 
soot and carbon in en- 
I gineoil. If not constantly 
filtered from the oil, this 
dirt will clog piston rings, 
cause increased consumption of 
oil and gas. So, replace your 
oil filter element whenever 
your dealer's AC OU Test Pad 
shows that jour oil is dirtj. 



BRING VICTORY QUICKER -BUY U. S. WAR SAVINGS STAMPS AND BONDS 
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PROTECT THEIR FUTURE- 
BUY WAR BONDS 




THERE IS NO SUBSTITUTE 
FOR EXPERIENCE 



let \he Sun 
Peek Thru 

To us, working night and clay in the pro- 
1 1 action of war material, this picture has 
a special meaning. It suggests a possible 
?-oIution to a serious post-war problem 
— the return from violence. 

We all look forward to peace as a condition 
that will dissipate bitter hate. But will it — 
really? Learned men tell us that consider- 
able adjustment is necessary to recover 
the wholesome attitude, nationally, that 
makes for balanced living. 

Ill an atmosphere of blue skies and open water, 
|ierspectives have a chance to straighten out. Sunshine fills 
the heart, as in the case of these youngsters. You who have felt the 
influence of golden hours on the water know what we mean. You who 
have not, may yet experience this deep satisfaction. We hope, quite 
unselfishly, that when the right day comes, you will discover the 
friendliness of sun-swept waters. With — or without — an outboard. 
JOHNSON MOTORS, WAUKEGAN. ILLINOIS 



JOHNSON SEA-HORSES /o r Depend ahihty 

Where Tools are Weapons . . . 




Everywhere the United Nations are fight- 
ing or preparing to fight, Tools are essential 
weapons. Millions of Stanley Tools are used 
to build, assemble, or repair the bases, bar- 
racks, supply, and combat equipment so nec- 
essary to our fighting men. 

That supplies for our armed forces must 
come first is understood by all. Consequently, 
tools for normal vises will be scarce until the 
war is won. 

Tools are vital for Victory. Buy only for 
essential use. STANLEY TOOLS, Division 
of The Stanlev Works, New Britain. Conn. 



1843 [STANLEY] 1943 




STANLEY TOOLS 

The Too/ Box of the World 
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MASTERPIECE IN METAL 

To the skilled metallurgists who have chosen its tough steels and 
hard alloys, there is beauty in the Allison's metals. ★ To the 
seasoned engineers whose slide rules and drawing boards 
have crystallized their dreams, the beauty lies in the design 
of the compact, smooth-working parts. ★ To the master 
mechanics whose skill produces mirror -like surfaces 
and precise fits, it is the superb machining that 
is beautiful. ★ But beauty is as beauty does. 
★ So to the pilot on the iSghting front, the 
sum of all this is the beauty of perform- 
ance — the dependable, unfailing action 
so vital to his mission and his safe 
return. ★ And to General Motors, 
whose purpose was to produce 
one of the world's finest air- 
craft engines, the beauty 
of the Allison lies in its 
record of accompl ish - 
ments on fight- 
ing fronts that 
circle the 
globe. 




POWERED BY 
ALU50N 

P-j 8 — Lightning 
P-j 9 — A iracobra 
P-ifo — IV arhawk 
P-^i — Mustang 



A comprehensiye booklet entitled " Airplane Power' 
maybe obtained by wntina : Room 11-230, 
General Motors Bldg., Detroit 2, Mich. 

IIOUIO-COOLEO AIRCRAFT ENGINES 



DIVISION OF 



Copyrighted material 
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COUiPPESTROY HARP-TO- 
KILL ATHLCTB FOOT FUNGI THAT AAAV THKIVE IN 5H0BS ANP 
RE-INFECT FEET. YOU WOULPN'T USE A BLOW TORCH ON SHOES. 
BUT YOU CAN FIGHT ATHLETE'S FOOT IN SHOES ANP ON FEET. 
BY USING QUINSANA TOWPER. AMAZIN6LY EFFECTI\/E ! 

Bewarc of Symftoms 

OF ATHLETE'S FOOT :-7EELIN6 ANP 
CRACKS BETWEEN TOES, ITCHIN6, 
SOGGY SKIN. EVEN MILP CASES 
MAY SUPPENLY BECOME SERIOUS ! 





CLEAREP UP PRACTICALLY 
ALL OF THOUSANPS OF TEST 
CASES OF ATHLETE'S FOOT USE 
AUINSANA PAILY FOR 
PREVENTION ANP RELIEF. 

ALSO EXCELLENT FOR 
EXCESSIVE PERSPIRATION. 
FOOTOPOR. 




Use Quinsana on feet daily 
to help prevent and relieve 
infection 





Shake Quinsana into shoes 
to absorb moisture, reducing 
chances of re infection 



TOR 

/Athlete's 

^^OOT 



6t:ttu. uuodudr umakijiJijcj • 



WITH THIS 

REVOLUTIONARY 



The very knife-design makes you do a better job. 
The handles make your fingers deft. Super-keenness 
makes effortless cutting on hard woods, cardboards 
or plastics. Special blade-shapes make X-ACTOS 
follow guide lines easily; and 
surgical sharpness minimizes 
splitting. NOW, at first sign of 
dulling, instant change to a new 
blade renews the surgical keen- 
ness. Re-blade to re-sharpen. 

GET FREE BOOK. TELLS "HOW" 

to build Model Planes prepared by 
experts. Profusely Illustrated, sim- 
ple, easy to follow Instructions. 
Build solid models for Army and 
Navy spotter planes. 
Write for FREE "How to build IModel 
Planes." Send Sc to cover handling 
and postage. At your local Hobby 
Shop, Hardware or 
Department Store or 
order direct. Extra 
Blades SOc for pack 
of 5. 




N». 1 X-ACTO knile lor lighl. 
drlicalework 3 ilylei oi blades. 
Complete wilh on* blade SOc. 
With S extra assorted blades 
SI .00 

N*. I X ACTO linile lot hea>r 
carving — S styles ol blades 
Complete with one blade. SOc. 
With S extra assorted blades 
SI. 00 

N«. 42 Double Set 2 handles 
12 blades S2.00. 
N*. 12 Fitted wooden chest 3 
hardies. 12 blades S3. SO. 



X-ACTO 

CRESCINT PRODUCTS (0.\ 
44« Fourlli *irt., NtwY*rtt,N.T. 




RE-b/ade fo RE-sharpen 



5—1%" 
8—2V4." 

ADJUSTABLE INSPECTOR'S MIRROR 

Widely used in Aviation, Shipbuilding, etc. 
for inspecting inside and complicated machinery 
parts. Light weight — Adjustable — Flexible — Tilts to 
almost every angle. 6— l%x2% "oblong 

SEND $3.30 FOR SET— 4 SIZES. No. 10— 2V4 x3%''oblong 

F. P. KRETCHMER, 3535 Hughes Ave., Los Angeles, Calif. 

no-Volts A.C.S with 

Katolight Generators and Power Plants 

Furnish same kind of current 
as City power lines per- 
mitting emergency hook- 
ups right out in 
the field for oper- 
ating repair equip- 
ment such as drills, 
grinders, saws, etc. 
for making on the spot re- 
pairs; transmitters & re- 
ceivers; portable X-Ray equipment. 

Good deliveries on A.C. generators 300 through 
15,000 watts. Available all standard voltages. 
Good voltage regulation. 

Kato's entire production at present must be 
confined to orders with high priorities. 

Also manufacturers of a complete line of 
rotary converters and complete power plants. 




t 




KATO ENGINEERING COMPANY 

105 Elm St. Mankato, Minn., U.S.A. 
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III M r o<^^*^»#y 

A MAGAZINE FOR CRAFTSMEN ' 

6 BIG ISSUES 



M^iV/rr Mak€... 

AND How TO MaK€ It 
Pro/ecfs • iife v/5 •Tips • Designs 

Experts — beginners — juniors, 
here's the biggest bargain of all for 
your home workshop . . . tested, 
proven IDEAS! 

Page after page of projects — tips 
— designs — news — in every issue 
of The Dekagram, the homecrafters' 
magazine published by the makers 
of famous DELTA Power Tools. 
It's issued all year 'round, so ideas 
and shop kinks reach you while 
they're still brand new . . . 




Fun... Healthful Recreation! 

What can compare with the thrill 
of making things with your own 
hands? In your workshop, you for- 
get cares and worries, as you share 
the fun with friends or family. 

The Deltagram is your key to 
exciting avenues of fun. It shows 
you how to beautify your home . . . 
operate machines efficiently and safe- 
ly .. . earn extra money . . . and 
produce results that 
win admiration. 




every month 
in the 
DELTAGRAM 



Special Shop Kinks — How to get the 

most out of youi tools. L*'arii liow to 
overcome shop problems. How to do 
taper rippiiiit. indexing on tha lathe, 
drawer joints, etc. 

One Evening Projects — done in one 
evening, ready for use or sale. Mako 
Uook Knds. Novelty Flower Box Hold- 
er — hundreds of others. 
Designs and Plans — The latest ideas 
in wood, metal, or plastic. Furniture, 
picture frames, novelties, toys, etc. 
Shop Ideas — Job set-ups — machine 
set-ui)s — new ways of doins work. 
How to paint turnings on the lathe 
— French Polishing — and hundreds 
of others. 

Activities — Trade ideas with others 
-- benefit by their experience. Keep 
in touch with the best in the craft 
field through The Deltagram. Order 
yours now! 



65 Tested Plans — 3/4c Each! 

Packed with plans, pictures and proj- 
ects. The Deltagram leaves nothing to 
guesswork. It's detailed — specific. 
Instructions are step-by-step . . . com- 
plete and understandable to both be- 
gitmers and experts. That's why The 
Deltagram is more popular every year. 

Each season The Deltagram — only 
50^ for a whole year— contains about 
65 different, tested plans ... so each 
plan costs you about ! 

Order Yours NOW ! 

New subscriptions start with the 
September-October issue . . . so make 
sure you get every one. Fill out the 
coupon . . . enclose 50 cents in check, 
stamps, or money order . . . and mail 
today ! 

mi- 2 



Published by 
Delta Mfg. 
Co. . . . fa- 
mous power- 
tool makers, 
now plan- 
ning finer 
post - war 
tools for you. 




HOHT Your Deltagram 

paid for itseif. 

^^«'ng your tools 
money — r. " ' ^^^es you 

^eature alonJ^ -^^^ one 
dollars eve"v ?° 
>our orderi SV,^^^ 



Mail this coupon NOW ! 



I Kditor, The Deltagram 

I THE DELTA MANUFACTURING COMPANY 

' 682K £. Vienna Ave., Milwauicee 1, Wisconsin 

I I want the practical plans and handy help of The Deltagram for one year — six issues. 

I beginning September-October, 1943. Enclosed find SOc — stamps, check, or money-order. 

I Name 

j Address 

I City ( ) State 

' Zone 



SEPTEMBER, 1943 
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One Way to Tell a Good Mechanic 
Is by the Tools He Keep^\ 




Superintendent of Maintenance 
WESTERN AIR LINES 




Everywhere in AVIATION 
veterans say, ''Snap-on tools" 

Western Air Lines . . . America's pioneer airline . . . 
places high importance on every phase of main- 
tenance. With a wealth of experience that spans 
the entire period of organized air transport . . . plus 
a record of operating efficiency which in some years 
averaged over 99% • • • Western joins other famed 
airlines • in strong endorsement of Snap-on tools. 

Says John Diggle, Superintendent of Maintenance, 
"It takes good men to hang up records of this 
kind, and I have always found that one way to 
tell a good mechanic is by the tools he keeps. 
Whether it's on delicate instrument repair or heavy 
engine work. Snap-on tools meet every answer of 
good design and long life. You'll find plenty of 
3iem in daily use around our shops." 

Everywhere in aviation Snap-on tools are on the 
job ! Their accuracy, flexibility and ease of applica- 
tion meet today's urgent need for speed, and more 
speed. In victory-geared industry throughout 
America you'll find them in the hands of the men 
who know tools . . . the choice of better mechanics! 

SNAP-ON TOOLS CORPORATION, Kenosha, Wis. 
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EQUIPMENT 
AND SUPPLIES 
* 

EXHIBITION 
FILM 
ACCESSORIES 



ARDS 
194 J ^ 

PHOTOGRAPHIC 
CATALOG 

Most everyfhing you'll 
need, you'll find m our 
Jig 1943 Catalog. ..and at Wards 
moderate prices ... either cash or 
Time Payment Terms. Order now 
and pay later. Get what you want 
while our stocks are still complete. 
Act Now . . . Get this money-saving 
36 Page Free Catalog. 

PHOTOGRAPHIC DEPT. P8-943A, CHICAGO, ILLINOIS 



^ lEARH RADIO 



Specially prepared to aid radio training in schools and 
industry. Full of valuable data. Send for them now! 

Radio Formulat and Data Book No. 37-752.. 10c 
Dictionary of Radio Termt No. 37-751.. lOe 
Radio Circuit Handbook No. 37-753.. 10c 
Radio Builders Handbook No. 37-750.. 10c 
Simplified Radio Servicing No. 37-755.. 10c 
Radio Data Handbook No. 37-754.. 25c 

ALLIED RADIO CORP. . 

833 W. Jackson, Depl.7-J-i, Chicago 




H ALLIED RADIO 

^vmrything in ttodio and Eiecfromci — War Training 
Equipmenf — Ref>lo<9m0nt Pottt 



Just Off the Press 

Free Fall 
Catalog 

Showing Hunting Foot- 
wear, Clothing, and 
forty-three other leather 
and canvas specialties of 
our own manufacture for 
campers and hunters. 

L. L. Bean, Inc. 

Catalog Dept. 10. Freeport. Me. 



QUICK REPAI RS: 



Dents and nicks can be 
filled in quickly with 
P. W. Handles llke^ 
putty; hardens into^ 
wood. At Paint. Hard- ^ 
ware and 10^ Stores. 
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•INSePAItABUS" 
CAM. EDWARD JACOUET 
U. S AIR FORCE 
end hit Argwi C3 




"Argus C3 and My ,45 

Were My Constant Companions" 
• 

XmS CAMERA hai given very remorkobfe 
service. U has gone through twelve bombing 
ond or strafing ratdt by the Joponete but 
hat otso been on forly-thrce bombing raidt 
ogoinii the enemy. Mott of theie roidi were 
run from high oltitudet in the Flying Fortreit 
type of airplane oi lub-zero temperoturet. 
Naturally, the camera received a few btowt 
here and there but Hood up under the ilrain. 
The floth bulb equipment wos (oil and de- 
stroyed at Clark Field by fire. BuHett and 
shell frogments hove only come close but rtever 
hit it. The comero plut a "forty-five" have 
been my only and constont companions during 
these campaigns. They were things I con- 
sidered valuoble during the evacuations of 
»he Philippines ond Javo. 

EDWARD M. JACOUET 

Copto»n, Air Corps 

(IVth Bombardment Group) 



"FINE WORK" 



Vtikr rK» b«i) u«» of yOMf p(»»»Til to™i. 
*'c — ieorn irio/e obcul lemei — fJm*, fill- 
er* and <ompM>Hon_ Send 25< >0<loy to' 
H^v 56-pog> bool>l«l. 





Wood 

Wo K Ir A K C * Here if isl Harold 
WI l\ ^ I S» Hum s ijijr l iAlsid 
S... I I u.i.p.l <iit;il<Jl.': LalUft UP-TO-DATE 
IDEAS for experts .ind iimatL-urs: SPECIAL 
BARGAINS in rare wootl.-^. venotTs. anil 
ALL kinds of supplies. IJ4 pagrcs— 12 of 
r:irf woods In color. Get postedl Send 
onlv 10c to 

CRAFTSMAN WOOD SERVICE CO. 
2729 S. Mary St.. Opt. B-37. Chicago. III. 



WINN'S NEW IDEA 
HOME LABORATORY 
CHEMICAL KITS 



For High School & CoU. ge 
Students. Send 5c for Litera- 
ture and Retail Supply Catalug. 
J. H.WINN MFG. CO.. Dept. 109 

124 W. 23 St.. New York 11, N. Y. 



DRILL PRESS OWNERS! 



HERE'S 1 TOOL WITH S DISTINCT USES 



THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 

$■750 





PLANES t SURFACES • PANELS t BEADS 
ROUTS C GROOVES • RABBETS • TENONS 



Converts ANY drill prets In- 
to a time savInK, low cost planer, 
paneler. tenoner. etc. Surface finishes 
all types of tough grained and knotty 
surfaces to agate smoothness. Safel 
Guaranteed harmless to drill press. 
Thousands now In use. SOLD ON 
MONEY BACK GUARANTEE. Full re- 
fund on 5 day trial. Shipped prepaid 
on receipt of S7.S0— or C.O.D. YOU 
RISK NOTHING. Free literature. 

BARRON TOOL CO.. INC. 

370 Architects BIdg., Detroit 1, Mich. 



COMPLETE 



STEEL TOP AUXILIARY 
DRILL PRESS TABLE 

Hal 300 sq. in. smootli worlc- 
Inc •arface. Equipped for 
•haper and many otlirr 
Important worlcshop r^OC 
nses — a real bay at ^|%«f3 





The accurac.v, iircater effectiveness and Ions range of 
Western Supcr-X Silvertip cartridges led to their 
widcsprc.id preference amons bif; same hunters, 
Silvertip cartridges are not used for military purposes. 




Now Your Ammunition 
Is Getting 32^^^ Game 

YOUR favorite Western ammunition 
helped blast the Japs from Guadalcanal. 

The picture above, from a photograph re- 
leased by the War Department, shows cases 
of Western military cartridges on Guadal- 
canal Island. The rifles are the new semi- 
automatic Garand, the finest infantry arm 
used by any army in the present war. Western's 
Winchester division is one of the manufac- 
turers of this ultra-modern weapon. 

Here is part of your stake in America's great 
war effort. On many other fronts, too. Western 
is helping to defeat the enemy. Tomorrow, 
when the world is again ruled by free peoples. 
Western Super-X and Xpert cartridges and 
shot shells will help you enjoy in full measure 
the great sport of hunting. 





CARTRIDGE COMPANY 
EAST ALTON, ILL. 
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Immense industrial facilities 
throughout America are concentrated on the 
greatest aircraft building program in all his- 
tory. In this vitally important work a wide 
variety of Disston tools are serving long and 
well at a multitude of tasks. 

In many of the huge plants turning out 
planes you find Disston hand saws, back saws, 
dovetail saws, compass saws, veneer saws, 
coping saws, circular saws, band saws, hack 
saws, hack saw blades, files, mitre squares, 
try squares, bevels, gauges, levels, cabinet 
scrapers and many others. 

• If you need tools for essential service, see your 
Hardware Dealer and ask for Disston. An outstand- 
ing example of a fine Disston tool for war work is 
"The Saw Most Carpenters Use," the: 

DISSTON D-8 




Medium weight Skew-back pattern. Made in 20-inch 
10 points cross-cut; 22-inch 8 and 10 points cross- 
cut; 24-inch 8 and 10 points cross-cut; 26-inch 
7, 8, 10 and 11 points cross-cut, 5'/2 points rip. 

GET LONGER LIFE AND BEHER WORK from 

your tools. Ask your Hardware Dealer for 
your FREE copy of the valuable Disston 
Saw, Tool and File Manual. Or write to 
us direct. 

HENRY DISSTON & SONS, INC. 

910 Tacony, Philadelphia 35, Pa., U. S. A. 





THE NEON GLOW ' 

. . . LOCATES TROUBLE 

INSTANTLY in elecriic cir- 
cuits, futet, cul-outt, molois, 
ro dio I, appliances. Tesli 
eveiylhing electrical from 
100 to 5S0 volts. Indicoles 
hot or grounded wires. Tells 
AC from DC. Far su- 
perioc to ordinary 
clumsy test bulb. 



# PUTS "FINGER" ON THE 
TROUBLE SPOT - - QUICKLY 

Saves precious time. Indispensoble in 
shop or home. Has patented safety fea- 
tures. Vest pocket siie with clip. Life- 
time guarantee. LislSI.50 



L.S.BRACH MFG. CORP. 

SS Dicherson St. Newark. N .J. 




OUTLETS 




Electricity for Any Job — Anywhere 

ONAN GASOLINE DRIVEN ELECTRIC PLANTS provide 
electricity in locotions where it is not otherwise available, 
ond for emergency and standby service. 
Thousands doing a winning job in the 
war. 

Sizes from 350 to 35,000 watts. A.C. 
1 50 to 800 cycles, 110 to 660 volts. 
D.C. 6 to 4000 volts. Also dual 
A.C. and D.C. output models. Air 
kor water cooled. 
IDetoilt gladly furnished. 




D. W. OMAI¥ & SONS 



BUILOMRaMLDER 

For Light or Heavy Work. 30-200 am- wrinro 
pares. Complete PLANS 35c. Send today 
and we'll include FREE our BIG Catalog. 
LEJAY Mfg. Co.. 1323 Lejay Bldg.. 
Minneapolis, IMinn. 




Uf ITTr DIESELECTRIC 
III I I L PLANTS 



For 73 years the 
WITTE plant has 
been serving Amer- 
ica and the World. 

Today WITTE is 
producing only for 
the War Effort. 
After Victory these 
improved WITTE 
plants will be avail- 
able to all. 

Remember us then. 



WITTE ENGINE WORKS 

. LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U.S.A. 
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Oupyiignted malarial 




Batteries have gone to war, 
In the air, on seas, on shore; 
You can't buy them as before: 
When it's over there'll be more. 



IBIGHTSTAfI 

• ATTIRIIS ^ 



UNFAILING SERVICE 
FOR 32 YEARS 



rf^FIRST— TO BATTLEFRONTS 

^ Later to 

' VACATIONLAND 

★ After the war you'll be 
itching to drive again — to the 
mountains, the great open .spaces. 
Right now the HULL STREAM- 
LINE COMPASS is doing a grim 
job helping guide U. S. Army 
vehicles. Later it can be your 
guide on plea.sure or busines.s 
motoring trips anywhere. 

HULL MANUFACTURING CO. 

P.O. Box 246-E9, 
WARREN. OHIO 





GERSTNER TOOL CHESTS 

protect your tools from damage. Choose 
yours from our Free Catalog for toolmakers 
and machinists. 

GERSTNER TOOL CHESTS 
S43 Columbia St. Dayton. Ohio 



rinri 



SYNCRO Electric Jlc Saws are helpintr to 
bomb tho Axis by furnishinR precision- 
made parts for bombers, tanks, sub- 
marines, puns. etc. After war, there'll 
efHcient Syncro Electric 
Jig Saws ready 
for your peace- 
time home work- 
shop projects ! 

Syncro Devices, Inc. 

Bermuda Ave. 



even more 




Dept. PS-93 



3265 



Ferndale 20, Michigan 



Sluggish Engine? 




TRY THIS AMAZING 

Tonic Treatment! 



NobU 

Opperlube 



M.4. hvlV. 
of Mow 




BRING YOUR CAR in today for a Mobil 
Upperlube Tonic Treatment. Most 
Mobilgas Dealers are prepared to render 
this service. It should do this for your car : 

Free up valve and ring action • Even 
up piston pressures • Make your gas- 
oline go further • Bring back "new 
car pep" to a surprising degree. 

To keep your car smooth -running and 
guard against internal rust and corrosion, 
add Mobil Upperlube to your tank when- 
ever you buy gasoline. 

Everywhere — at the Sign 
of Friendly Service! 




MOBIL 

UPPERLUBE 

MAKE ITS USE A HABIT! 



OTHER MOBIL SPECIALTIES: 

Mobilgloss • Mobilwax • Mobil Handy Oil 
Mobil Radiator Flush 'Mobil Stop-Leak 'Mobil Window Spray 
Mobil Hydrotone • Mobil Spot Remover 



BY SOCONY- VACUUM 




SEPTEMBER, 19J,S 
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DESIGNED 

TO SPEED 
PRODUCTION 



As industry rewards employees who 
suggest ideas that speed production, 
so do "Yankee" Fine Mechanics' Tools 
reward industry by saving time and 
energy on countless jobs. From Spiral 
Screw Drivers to Tap Wrenches and 
from Automatic Drills to Bit Braces, 
each "Yankee" Tool has been pains- 
takingly designed to get things done. 
Ingenious and dependable, "Yankee" 
Tools have contributed to the efficiency 
of American production for nearly half 
a century. Today, of course, they've 
gone to war and are not always avail- 
able at your dealers. 

"YANKEE" SPIRAL SCREW DRIVER No. 130A 
A Size For Evory Purpose 



U 



YANKEE TOOLS 

make good mechanics better 

North Bros. Mfg. Co., Phila., U. S- A. 
Established 1880 



Makers, alsu, of ** Yankee-Handyman" Tools 

Pays up to $2 or $3 an Hour 

A. FOLEY Automatic Saw Filer tiles 

hand, circular and hand saws het- JB^'OS^*^ 

ter than the best hand filer. Cash *^V^^ ' 

business, no canvassing, no eye- <^^^«yBSMV^^ 

strain. No exi»erience needed. W-'Jtf^ " 

"Boueht a Folc.v. one year later ■kT^ 

had all debts paid and $400 on a ^ - 

new home. Many days I ejtrn as "T-^ , '.I 

much as $1U." — .J. H. KellofrK. H lUtallr »» 

Send counon for FUEE PLAN, no II llf^ElK U 

obliKatlon. U HjfMi" 

FOICT MFG CO., 919-3 FolerBldg.. Minneapolis 13. Minn 

Send Free Plan on Saw Flline business. 

Paste coupott on poatctird 
Name 

Address 




SiBYCilCUUTOH 

t HCAOO USA 




I WORLD'S LOWEST PRICED 

^ADDING MACHINE 
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AFTER 



iliSERVIE 



Valuable 
Painf Brushes 



GOOD paint brushes are ex- 
pensive and scarce! Keep new 
brushes soft, flexible and in good paintinK 
condition . . . restore hardened, discarded 
old brushes to service with 
DIC-A-DOO Paint Brush 
Bath. Easy to use. Preserves 
bristles; prolongs brush life 
by softeninft up and washing 
away dried out paint. 5f pkg. 
cleans several brushes. Ask 
for it by name at paint, bard- 
ware and 5 & 10(^ stores. The 
Patent Cereals Co., Geneva, 
N. Y., makers of the famous 
DIC-A-DOO Paint Cleaners. 



DK-A-DOO 

PAINT BRUSH 
BATH 




IT'S FUN TO MAKE THINGS OF WOOD 



CONSTANTINE'S MANUAL TELLS HOW TO DO IT 

Bocinnrr or expert will fmtl many helpful hints and tips 
on veneering, woodfmishlng, cabinet making, carpentry, 
etc. Descritiea and Illustrates over 100 dlfTcrcnt kinds of 
wood and 980 different Items for you. ALL AT MONEY 
SAVING PRICES, Includes Identification panel and chart 
of over 60 rare woods In natural color. A source of 
supply for anythlne In wood regardless of quantity. 
Send only 25c la stamps or coin, 25c refunded or 
credited on first order so Manual costs you nothing. 

ALBERT CONSTANTINE & SON, INC. 

793-N East 13Sth St. New York, N. V. 




ARMSTRONG TOOL HOLDERS 

enabled American Industry to change 
to war production "over night." For 
they are the permanent, multi-purpose 
tools used by 96% of the machine shops 
and tool rooms, on lathes, planers and 
shapers — the tools used to make dies 
and Jigs, to build production machines. 
They are the tools you will want for 
your own shop after the war — ARM- 
STRONG TOOL HOLDERS for Indus- 
try, ACE Tool Holders tor home work 
shops. 

ARMSTRONG BROS.TOOLCO. 

"Tkt Taol Holder Pttfit" 
J?9 tt. Francim tn. Chicift, U. t, A. 





LUBRICATES • CLEANS • POLISHES • PREVENTS RUST 




VMt Pocket SIz* 
FREE TRIAL 

IDEAL FOR BUSINESS OR PERSONAL Ayl V S950 

USE. GUARANTEED ACCURATE. Not ■ UllLl ''Z 

toy. Operatn with only a flnrer flick, tatal ea*T 
Adds, subtracts, multiplies, divides. Counts .rMn Mn 
up to ten million. Pays for Itself over and MSSrv 
over. Ideal GIft-for Business. Income Tax mvTtK.t 
and School use. MONEY BACK GUARANTEE. Send name 
and address. Pay Postman only $2.50 plus poatare. (Send 
mil cash If ontslde U.S.) Money Back In 10 day* If not 
dellKhted. AGENTS WRITE. 

CALCULATOR MACHINE COMPANY (Mfrs.) 

DEPT. 434, P. O. BOX 1118 CHICAGO, ILLINOIS 





AtHdwe..Orug, 
Grocery and 
10 r Stores 





SPEED 

THE 
FINISH 

Mounted firmly 
on its own steel 
shank, each Chi- 
cago Mounted 
Wheel is a whirl- 
ing point of easi- 
ly controlled 
power with 100% 
grinding speed 
and efficiency. 

Famous since 
their introduc- 
tion 45 years ago for quality and long life. There is a 
"just right" Chicago Mounted Wheel for every opera- 
tion. 

PROMPT DELIVERIES— We are working 24 hours a day 
and due to our central location, can make prompt ship- 
ment on all Mounted Points and Grinding Wheels 3" 
in diameter and under. 

With the approval and endorse- 
ment of WPB, all our facilities 
are 
sizes, 

service to war plants. 

Handea Tool of 1001 Uses and Hi- 
Power Grinders are still available to 
all who have priorities. 

Send for Free Catalog. 
CHICAGO WHEEL & MFG. CO. 

las AlMrdeen St. Chicago, III. 



at 01 wfts, ail our laciiiiies 
concentrated on these smaller v^^^ ^^^^^^k 
is, enabling us to give faster ^ 



PROTECTION FROM RUST 

Tools— Guns— Locks, etc. 

For years buntcrs have used Flendoll to keep their eons 
clean and free from rust . . . equally effective OQ all 
.metal articles. 

At Your Sports or Hardware Store 
In S5c, 2 oz. Bottle 

FIEXDOIL 

McCotnbrldge & McCambridge Co» 
Baltimore 



MICROMETER CALIPERS 



heavy duty 
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Size 0-1 $14.00. 1-2 
$15,00, 2-3 $16.25; 
other sizes to 11-12 
proportionately priced. Money or- 
der or check with order. Mailed 
prepaid, insured. Prompt delivery. 

SHERWAY CO. 

245 Monadnock BIdg. Son Francisco, Calif. 



DIE-LESS 
DUPLICATING 



Many small parts can be formed without 
dies, to duplicated accuracy of .001" with 
DI-ACRO Precision Machines, — Benders. 
Brakes, Shears — saving Man Hours and 
Critical Materials. Require 
priority of A-l-A or hieher. 
Write on business letterhead 
for catalog, or state if em- 
ployed in War production. 

O'NDL-IRWIN MFG. COMPANY 

MZ lik AvtMic S. Miiuiiapalii IS, Mian. 





It is essential to keep your 
household equipment and 
auto in good condition and 
make them last for the 
"duration". 

SMOOTH-ON No. 1 wiU 
help you, because this 
many-purpose iron repair 
cement seals cracks and 
stops leaks in plumbing 
and heating equipment; 
automobile engines, radia- 
tors, gear cases, and other 
apparatus; and also tight- 
ens loose machinery parts, 
fixtures, handles, hard- 
ware, etc. 

SMOOTH-ON repairs can 
be made by any handy man, 
and do not require disman- 
tling of apparatus, heat, or 
previous experience. Get 
SMOOTH-ON from your 
hardware store in 1%-oz., 
7-oz., or larger container, or 
if necessary, you can get it 
from us. 

The 40-page Sniooth-On Hand- 
book contains dozens of sug- 
gestion.s, not published el.se- 
where, for saving time and 
money on 
household, 
auto, and 
shop repairs. 
17 0 Dia- 
grams. To 
obtain your 
copy witliout 
charge, fill in 
and mail the 
coupon to- 
day. 



I SMOOTH-ON" 

Seal cracks in 
boiler, pumps, 
heaters, etc. 
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Stop leaks in 
pipes, radiators, 
heating, plumb- 
ing systems. 



Tighten loose 
handles, knobs, | 
hardware, fix- 
tures. 



Stop leaks in 
utensils, pails, 
kettles, etc> 



SMOOTH-ON 
CEMENTS 




Motor Car aiid Boat 
Home Factonjw 

Power Plant 



FREE 

HANDBOOK 




SMOOTH-ON MFG. CO., Dept. 58 
570 Communlpaw Ave., 
Jersey City 4, N. J, 

Please send Smooth-On Repair 
Book. 



Name. 



Address , 



9-43 
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HIGH PRECISION 



Wkr Production 





High precision is the key to high speed war 
production — for mass production is based 
on a degree of accuracy that assures the per- 
fect interchangeability of parts and units. 

In hundreds of war production plants. 
South Bend Lathes are preferred because 
their high precision makes it easier to main- 
tain exacting tolerances on important tool- 
room and production operations. 

Modern in design, built to the highest 
standards of workmanship. South Bend 
Lathes are capable of performing finish 
turning and boring operations with such ac- 
curacy that subsequent grinding, honing, or 
lapping operations can often be eliminated. 



A wide range of spindle speeds permits 
taking full advantage of carbide or diamond 
tipped tools. 

Convenient controls make for an ease of 
operation which reduces fatigue and lessens 
the possibility of error. Requiring a mini- 
mum of effort to run. South Bend Lathes 
are especially desirable where Avomein lathe 
operators are employed. 

"HOW TO RUN A LATHE" 

A practical instruction book 
on the operation and care of 
metal working lathes. Contains 
128 pages, SJs' x 8". Send 25 
cents in stamps for your copy. 




SOUTH BEND LATHE WORKS 



SOUTH BEND, INDIANA 



LATHE BUILDERS FOR 36 YEARS 
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